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ABSTRACT 

There are several ways to construct an education 
price index (EPI). This report represents an attempt to identify 
methods and procedures for producing an accurate measure of 
educational resource input price indices. The methods are largely 
mathematical equations that link student achievement to the unique 
social, political, and economic costs of education in a particular 
school district. When applied to data from school districts in Ohio 
and Michigan, the resulting EPI behaves reasonably because its 
variation is rot excessive. Most districts fall in th€' range of 97 to 
103 percent of the state average. The EPI is also stahle in the sense 
that it is insensitive to minor changes in the methods of its 
derivation. It is recommended that future research concentrate on the 
development of theory and on its application to a more accurate 
specification of the variables in the structural equations. (JAM) 
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1. Introductlori 



Society has long been concerned with equity in the distribution of 
resources among public elementary and secondary school districts. This 
concern has recently increased in the area of inequity deriving from 
variations in prices of inputs to the educational process. It is felt 
that in order to insure an oquitable distribution of resources such 
price variations must be compensated for in the distribution of educa- 
tion revenues. This requires measures of input price levels in each 
school district relative to others. 

This report represents an attempt to identify methods and proce- 
dures for producing an accurate measure of these prices. This might 
appear simple at first: why not just observe prices actually paid by 
school districts for teachers, supplies, other staff, etc.? There are 
two basic problems with this naive approach. First, the quality of 
inputs, especially teachers, varies among districts. Thus, one cannot 
in practice obtain prices paid for equivalent inputs. The second 
problem is independent of the first, and thus, would remain even if the 
first could be resolved. It is that the prices paid for inputs are 
determined simultaneously with the quantities and qualities purchased. 
This means for example, that the salary that must be paid for a teacher 
of fixed quality will depend on the overall quality and quantity of 
teachers employed in the district, because teachers prefer smaller 
classes and, presumably, highly qualified colleagues. Another way of 
stating this problem is that the prices a district must pay depend to 
some extent on the quantities it wishes to purchase, and vice versa. 

The solution of the first problem is not at hand since, in parti- 
cular, there is no generally accepted measure of teacher quality. 
Accordingly, work in this area has concentrated on the second problem. 
This has often been referred to as the problem of separating supply and 
demand; chat is, of specifying how observed prices are derived from tne 
interaction of prices that must be paid to obtain the inputs on the free 
market (supply prices) with prices the district is willing to pay to 
obtain the inputs it wants (demand prices). Equity dictates that the 
amount of educational inputs provided by the state should not increese 
or decrease as supply prices decrease or increase, respectively. 

A number of studies in recent years have addressed this problem. 
Most closely related to the present work are the studies by Brazer and 
Anderson (1977), and fay Kenny, Denslow, and Goffman (1977), and earlier 
work by the present author. All of these attempted to estimate supply 
prices. Kenny, et al , estimated only the supply price of teachers. 
Brazer and Anderson explicitly recognized the interrelationship between 
the demand and supply prices for teachers. They also estimated a supply 
price for non-instructional current expenditures. 

This author (1977-1) also investigated supply and demand prices 
for teachers, and supply prices for several other school district inputs. 
Preliminary work on the present study included separation of the price of 
teachers into three components: starting salary, education premium, 
and experience premium. 



rhere studies const Ituted essential preliminary steps towards 
developing accurate measures of educational prices and price indices 
(EPIs). They adapted theor/ from other applications and only partially 
recognized the Interrelationships among the various educational Input 
prices and quantities. The present study attempts to advance this 
situation to the next level of development* Additional future work 
will be needed to further advance this situation. 

There are two facets to the present development. First, a rudi- 
mentary theoretical basis Is developed for understanding educational 
Input price behavior • This Is presented In Chapter 2 below. Second, 
guidance from this theoretical development Is utilized In formulating 
a structural model of educatr^.onal price determination that more ade- 
quately takes account of the interrelationships among these prices and 
betwe3n prices and school district choices. In economic terms, the 
endogeneity of a number of variables Is recognized, and they are treated 
accordingly; that Is, a system of simultaneous equations Is developed 
and its parameters estimated with <x simultaneous equations technique 
(specifically, two-stage least squares) • This development is presented 
in Chapter 3. It is emphasized that it is guided but not dictated by 
the theoretical basis. Much more theoretical development is necessary 
before the structural form can be specified without resort to some 
"educated judgments" (often referred to as "ad hoc judgments"). 

The principal components of this model are as follows. Prices and 
quantities of teachers, of their quality, education level and experi- 
ence, and of instructional mater ial:s and other current expenses are 
estimated simultaneously with one another ana with district tax effort. 
Separate supply and demand price equations are specified for the teacher 
components, but not for other current expenses, since separate measures 
of price and quantity were not available there. No direct measure of 
teacher quality was available, but it is argued that average teacher 
education level in a district is a surrogate for quality; therefore that 
variable serves a dual purpose in the system. The results support this 
use of average education level as a surrogate for average quality. 

The model is applied to data from two states — Ohio and Michigan ~ 
and education price Indices are derived for each district « It is 
emphasized that the measure derived here is a price index and not a 
cost Index; this distinction was generally not emphasized in previous 
work. A cost index reflects variations both in prices paid and quanti- 
ties purchased; thus in two districts that must pay equal prices for 
an input, one may have a higher cost index if the state desires it to 
purchase more of that input, due, for example to special pupil needs. 
It is shown (in Chapter 3) that, in principle, the index derived here 
reflects variations only in prices, although such variations may be 
influenced indirectly (due to simultaneity) by variations in quantities 
that the state considers appropriate* The derived EPIs are presented 
and evaluated in Chapter 4. 

A complete understanding of what follows requires some mathematical 
sophistication on the part of the reader, including facility with multi- 
variate statistical analytic theory and technique. 



2, Theoretical Considerations 



There are several ways in which one might set about constructing 
an education price index. Ideally, one would simply olserve the prices 
paid In each school district for each of a set of precisely defined 
components that together constitute the typical education market basket. 
These component prices would then be combined, In proportion to their 
relative l3iiportance, to yield a single index number for each district. 

Unfortimately, this approach is Infeasible, for two reasons. 
First, there are no presently acceptable precise definitions of the 
components of che education market basket. In particular, there is no 
agreement on what constitutes a typicai teacher, or even on how to 
compare two teachers; there is no precise, accepted measure of teacher 
quality. The second problem is that, even if some standard components 
could be defined, their prices could not be observed in every district. 
This resxilts from the large variation in quality (however it be 
measured) of teachers and of other components from one district to 
another. Thus, soma districts would have no teachers of the "standard" 
quality. (It is assumed that components of different quality command 
different prices, otherwise variation in quality would present no 
problem) . 

It may be possible to circumvent these impediments to a direct 
measurement of prices by constructing a behavioral model of school 
district expenditures* By this is meant, roughly, a theoretical frane- 
work within which one can view observed expenditure levels in conjunction 
with other measurable characteristics of school districts, in such a 
way as to recognize relationships between siich characteristics and 
expenditures. In particular, such a framework is intended to explicate 
the interplay between school district desire for and aLility to pay for 
educational services on the one hand, and the market for such services, 
on the other. A price index is meant to measure the price level dic- 
tated to a district by the market. Since, as indicated above, one can 
directly observe only the joint effect of these factors, the market 
must be indirectly observed through this theoretical framework. To the 
extent that this can be accomplished, a price index can be constructed. 

The construction of such a framework is not simple, however. It 
requires fairly detailed and accurate knowledge of the relationships 
between school district characteristics and market prices, between 
district characteristics and expenditures, and between market prices 
and district expenditures. In what follows, a general framexvork for 
understanding these relationships is presented, followed by some more 
specific examples of this general model designed to approximate the 
actual situation encountered in the typical school district. It is not 
claimed that any of these examples of the model accurately represent 
reality, but evidence is given to suggest that they are probably not far 
off, at least for the general purposes for which they are intended. 
Furthermore, a number of plausible alternative formulations of the model 
are shown to produce either very similar results, or incorrect results 
^meaning they are not plausible any longer). 
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These special cases of the general model are actually still quite 
general in themsexves in that, whereas their forms are specified, their 
parameters are not. Therefore, they do not produce a price index. 
The reason for investigating them is that they give insight into the 
proper formulation of a still more specific model designed to directly 
portray school district expenditure behavior. That development is 
presented in the next chapter. We proceed now with the general model. 
This presentation i5 necessarily technical. Some readers may wish to 
skim over the mathematics, but they should not overlook the substance 
of this chapter, since it is important for an understanding of later 
sections. 

General Model 

The approach is similar to that used in nmnerous studies on anal- 
ogous topics. The problem is viewed as one of constrained optimization. 
The object of interest is the school district. The district board of 
education or equivalent is th\i decision maker. It is assumed to desire 
to maximize educational output (however that may be measured) subject 
to the voters* dislike for high taxes and to the constraint represented 
by the relationship betveen level of services, taxes, and the market it 
^aces (i.e., prices). Educational output, in turn, is determined by the 
education production function. In Its most general form, the problem 
may be stated as follows. 

Maximize U = u(Q,Y,T) 

subject to: Q » f(S,Y,E) 

T - h(S,M,A,Y) (1) 

M - g(S,Y,E,) 

A » a(T,Y,M,E) 

where: Q is educational production level, 

Y is a vector of district background 

characteristics, 
T is the tax rate, 
S is a vector of education?'' inputs 

provided, 

E is pupil enrollment in the district, 
M is the vector of market prices for 

educational inputs, S, and 
A is aid received from external sources. 

In this form, u(Q,Y,T) represents the utility to the median voter 
in the school district of a particular mix (Q»T) of educational produc- 
tion and tax rate, given the background characteristics, Y, of the 
district. Generally, the voter will prefer more of Q and less T, the 
particular degree of preference depending on Y, For example, citizens 
of a district with a higher adult education level will probably prefer 
more Q and be willing to raise 1 to achle'^'e this increase in Q, 
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Educational output, Q, defends on the production function f . 
This function operates on the level of educational inputs, S, provided; 
on district background characteristics, Y (e.g., students' genetic 
erdowments, family environments, and neighborhood environment; and on 
the scale of operation, as represented by E, pupil enrollment. The 
last factor is included to allow for any efficiency or inefficiency 
arising from scale of operation, and not already accounted for in the 
components of S. 

The tax rate depends on inputs provided, market prices, external 
aid, and district wealth, W (a component of Y) . While wealth, W, is 
often taken to be equalized property value (EPV) , we do not wish to 
Impose that constraint here since the desire is to formulate a general 
model that can provide guidance on the implication3 of alternate ass\imp- 
tions. The function h may be specified, even in the general model • 
Thus: 



Market prices, M, depend on S through the normal feedback mechanisms 
For example, as the demand for S increases, M may well increase. It is 
possible, of course, that the district does not have a significant impact 
oa the market, i.e., that M is independent of S. That possibility is 
not ruled out by including S as an arg\jment of g (it may have a coef- 
ficient of zero). The inclusion of S makes the model more general, since 
it is quite possible that M does react to S. 

M will depend on Y because teachers, in particular, have different 
salary requirements for districts with different characteristics • For 
example, they will very likely accept a lower salary in a district with 
an intelligent, middle-class student body, other things being equal. 
Finally, M may depend on E if there are economies or diseconomies of 
scale of operation. 

External aid (state and federal) will, in general, depenu on T 
(explicitly in the case of power equalization, frir example); on Y 
(e.g., homestead exemption for retired people); on M (if a cost index 
is implemented); and on E ce.g., transportation aid is often greater per 
pupil in smaller districts). 

The system (1) may be rewritten more simply as: 

Maximize u(f (S,Y,E) ,Y,T) 

subject to: T - h(S,gCS,Y,E) , aCT,Y,g(S,Y,E)) ,Y) » 0 (3) 

In this form, it is clear that there are four variables, S, T, Y, 
and E, in this system with one constraint. At this point it is appro- 
priate to investigate whether each of these variables is free (i.e., 
which are subject to district control). In the most general case, all 
are. However, the use to which this system is to be put may dictate 
that some of these variables be constrained. Thus, we now turn briefly 
to a closer examination of our intended use of this model. 
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S'M - A 



(2) 
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A More Specific Model 



It Is assumed that a state is considering the use of an ed cation 
price index, and perhaps other reforms as well. The question at hand 
Is: who controls the variables S, T, Y, and E, the state or the school 
district? Legally, the state can control any of them, practice, 
however, it exerts Jlttle direct control over any of them, in a manner 
relevant to the construction of a price index. Specifically, while the 
state typically exerts substantial influence over school disf^lct 
activity through the setting of minimum standards for Inputs and curri- 
culum content, such influence is not relevant in the present context, 
Tliis follows since our goal is to estimate variations in educational 
input prices, which in turn depend on variations in school district 
expenditure behavior. When a state sets minimum standards, all districts 
must meet these; this does not cause variation aaiong districts, but 
uniformity. Therefore, it is assumed for the present purpose that the 
state exerts no direct control over variation in S; the district controls 
this variable, 

A similar argument applies to the tax rate, T, While the state may 
mandate certain minimum taxes, the effect is constant from the district's 
viewpoint. The more relevant Influence the state has over S and T is 
indirect; it generally takes the form of incentives built into the state 
aid formula. 

In the case of Y and E, states do occasionally consolidate school 
districts Cchanging E) or encourage population movement through subsi- 
dies and tax Incentives (changing Y) . But these are erratic and are 
relevant only in long-term considerations. In a stable, short-term 
situation, such as is being considered here, these can be ignored. 

Thus, at this point, we begin to specialize th^ model to be more 
appropriate to the problem at hand (an index for current use, to be 
updated periodically). The first step is to assume that the state 
relinquishes any relevant direct control over S, T, Y, and E, 

Similarly, we must f^^cide who controls the functional forms of u, 
f, h, g, and a. As noted above, h is determined (by definition of T) 
even in the most general model. It should be clear chat the state has 
no direct control over f or g (the production function and the market). 
On the other hand, th€i state has very substantial control over a. In 
fact, if we ignore federal aid (which may be assxxmed to be largely for 
categorical programs, and thus not directly relevant to the ^'standard" 
market basket) then tie state has complete control over a. We will take 
this view In the remainder of the present chapter. 

This leaves only u, the utility function, Vho maximizes utility? 
The state education department or legislature might be viewed as having 
a utility function which it could maximize by choosing the appropriate 
form of a, and by forcing districts to adopt the appropriate values of 
S, T, Y, and E, But we have already argued that the state do-^.s not, for 
present purposes, control these variables. Given this, the state cannot 
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unilaterally maximize, its utility* The best it can do is to manipulate 
the function a, while school districts simultaneously -manipulate T, 
and perhaps also Y and E, each side meanwhile trying to maximize its 
utility Cln the case of the district, the utility of the median voter 
is assumed to Be operative here) . To analyze such a system would 
require a complicated game- *-heoretic approach which is beyond the scope 
of this study, Furthermoi it is doubtful that such a struggle takes 
place in reality. States have historically delegated -much of their 
constitutional authority over education to localities. Considering that 
one recent finance "reform" is power-equalization, it is questionable 
whether states are taking back the reins. ^ Therefore, we will assume 
that the state allows each school district to maximize its own utility 
(subject to the given taac constraint, of course). Thus, in the present 
model, the staters only influence over variations In district expendi- 
ture behavior is through the functional form of a. 

It follows that all remaining freedom in the system is had by the 
school district; i,e,, any variable or functional form not constrained 
by external forces (such as the market g or technology f) is controlled 
by the school district. In particular, the district controls S and T* 
In the long ran, it may also influence Y and E, for example, by annex- 
ing neighborijig school districts. In the near term, however, the 
district probably takes Y and E as given, and restricts its attention 
to S and T. We shall adopt the view, therefore, that Y and E are fixed 
for any particular district; say Y » Y and E » E , Thus, the problem 
is further simplified and can be restated as: ° 

Maximize uCfCS),T) 

subject to: T - hCS.gCS), aCT,gCS))) - 0 (4) 

The major difficulty with this formulation is that it requires 
knowledge of the production function f . Such knowledge requires infor- 
mation about the output of the productiou function, as well as ut 
the nature of the operation of that function on educational xnputs. 
Such knowledge is not now avT-ailable, however* While some observers, 
including many parents and school board members, would take standardized 
test scores as the measure of output, others challenge this approach, 
claiming that standardized tests, among other defects, are culturally 
biased. There is even less agreement about the nature of the production 
function. There is a way around this difficulty, however, although it 
necessarily decreases the accuracy of the model. This is to assume 
that, for lack of better knowledge of the education production function 
and its relation to educational output, the school district focuses on 
that argument of the production function which it can measure and con- 
trol, namely, S, Therefore, fCS) will be replaced by S in the utility 
functiout Thus the problem is now: 

Maximize u(S,T) 

subject to: T - h(S,g(S), a(T,g(S))) « 0 (5) 
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The solution to this system is obtained by use of the standard 
technique of Lagrange multipliers. To do this, let us set 



q - T - h(S,g(S), a(T,g(S))), (6) 
Note that q is a function of S,T,M (« g(S)) and A (= a(T,G(S))), 
Nov we wish to maximize 

u(S,T) - Xq (7) 
The solution is obtained by solving 

iii- xli- 0 

3S 3S 

l3i - X ^ = 0 ' (8) 
3T ^ 3T ^ 

q = 0 

This may be expanded to 

3u , / 3q(S,T.M,A) , il 3M , 3£ 3A 3M\ ^ 
3S " \ 3S 3M 3S 3A 3M 3S; " 

3u , /3q(T,S.M,A) 3q 3A\ ^ (9) 
ar \ 3T 3A 3Tj 

q = 0 

But, from (2), we know that 

q - T - I (SM - A). (10) 
Therefore, the system may be written in the form 



3u 
3S 



3u 

3 



4 ('•-f-if) "> 



i (SM - A> 



Examples 



The solution of this system requires knowledge of u, g, and a. We 
turn now to several specific versions of this luodel, based on various 
assumptions about u, g, and a. lu each case, we assume that a takes 
one of four alternative forms: full power equalization either with or 
without an integrated EPI, or a basic aid plan, either with or without 
an integrated EPI. 
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The corresponding formulas for aid are: 



Ai - MBo + (HWb - W)T 
^2 - 3o + (Wo - W)T 
A3 - MBo 
Au - Bo 

where Bq Is the constant basic aid and Wq Is the guaranteed wealth base. 
Note that Ai and A2 Include recapture for districts whose wealth is 
above the guaranteed base. If recapture Is not desired, then Ai and 
A2 effectively become A3 and Au, respectively, for such districts. In 
fact, most forms of a can be obtained from appropriate combinations of 
these formulas, i.e., aid formulas which at first appear different are 
usually equivalent to assigning one of Ai through Au to some districts 
and another to the remaining districts in a state. 

It should be noted that Ai is the only aid formula that results in 
true power equalization; that is, it is the only aid formula that restalts 
in school services S being Independent of prices and district wealth, 
and being determined by district preferences for education as reflected 
in its tax rate. To prove this statement, first note that true power 
equalization requires that 

S - Bq + WqT (13) 



and that the following algebraic identity holds: 

^ A WT 
2 



(14) 



Solving (13) and (14) for A yields the formula for A^. This shows that 
no other formula for state aid is truly power equalizing (including any 
not listed here) . 

Formulas A2 and Au are often used by states. A2 results in school 
services that are independent of district wealth, but depend on prices 
(S » (Bq - WqD/M for A2). Aif results in services that depend on both 
W and M (S ■ B^/M + I7T/M for Au) . A3 results in services where the basic 
aid level is independent of prices but the discretionary portion of S 
depends on both W and M (S ■ - WT/M for A3). 

In each case presented below, one of two assumptions about M will 
Be made. Either M does not depend on S (I7 « Ojor it does. We shall 



denote the first case by and the second by M2. In the latter case, 
we assume that M2 decreases as S Increases, up to some point (which may 
be outside the observable range), and then M2 Increases. In other words, 
we assume that unit prices decrease as the quantity of S demanded 
increases, for smaller values of S, and that unit prices then increase 
as the quantity of S demanded becomes larger. This is Illustrated in 
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Figure 1. The precise shape of the curve is not important for our 
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Figure 1. Supply Curve for S. 



purposes. For computaticnal convenience, the equation f or M2 will be 
taker, to be 



This does not severely constrain g. A large variety of assump- 
tions about g can be accommodated within the relevant range of values 
of S by appropriate assignments of the values of the parameters K, 5, 
and 6; it is only necessary to assume that g is not concave downward 
(e.g., a horizontal g or a monotone increasing g can be approximated 
by assigning a very small value to C or to 5, respectively). 

It is somewhat more difficult to determine an appropriate form for 
u. According to the assumptions stated above, utility, U, is a function 
of S and T. "^t is clear that a district would prefer a lower tax rate, 
other things being equal. Furthermore, a district's desire to avoid 
raising the tax rate is probably greater when the existing rate is 
already high. This means that U will decrease nonlinearly with T. 
Therefore, we will assume that U is proportional to -T^. The quadratic 
form is chosen for computational convenience and does not seriously 
restrict the form of u, so long as the stated assumptions are accepted. 

For a given tax rate, a school district would prefer more educa- 
tional output. It was necessary, however, to replace output, Q, by 
input, S, in the utility function. Now it is not entirely clear 
whether a district would always prefer more inputs. The utility of S 
may be unbounded, may approach some limit asymptotically, or may even 
decrease beyond some point. At the very least, the utility of more S 
is less when S is already large. 



M2 = K 4- 5(S - 5)^ 



(15) 



where 



K > 0 and ?,5 > 0. 
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Given these considerations, three forms for U will be examined: 

Ui - P log S - DT^ 

U2 « C - I - DT^ 

U3 - P log S - S - DT^ • (16) 

P Is a measure of the Individual district's preference for education 
and D is a measure of its dislike for taxes (C is not essential since 
only ordinal properties of U are important: it is included only for 
aesthetic purposes, since some readers may feel uncomfortable with a 
utility function that is always negative), .Ml three functions have 
the desirable property that, if T is roughly proportional to S, then U 
will Increase as S Increases up to some point, and then will decrease 
as the disutility of T outweighs the utility of This is illustrated 
in Figure 2. The asymptotic properties of the three functions are 
quite different, however, and this may be important in the relevant 
range of values of S and T. assumes that there is no limit to the 
utility of more S if T does not need to be raised (l^e,, if prices 
approach zero). U2 assumes that, for a given T, more S is desired, but 
its utility approaches a limit (C - DT^). U3 assumes that even if S 
were free, its 'Utility would reach a peak and then decline (i.e., too 
much S may actually impede educational production) . 

We now have four choices for A, two for M, and three for U. This 
gives 24 different cases for the model specified in (5). These will be 
numbered as indicated in Table I. For each case, we wish to solve (5) 
for S and T. It is hoped that the solutions will provide some insight 
into the dependence of S and T on market prices,* district wealth, and 
district pteferences for education. Such insights may be useful in 
formulating the structural model to be discussed in the next chapter, 
and for other purposes as well. 



Utility 
Function 



Table I. Alternative Forms of (5) to Be Considered 
Aid Formula 





Al 


A2 


A3 


M 






1 


2 


3 


4 


Ml 


5 


6 


7 


8 


M2 


U2 


9 


10 


11 


12 


Ml 


13 


14 


15 


16 


M2 


1^3 


17 


18 


19 


20 


Ml 


21 


22 


23 


24 


M2 



Market 
Prices 




17 



11 



The solutions for S and T are found by solving the system (11) . 
This system can be simplified in many cases, however. For aid formula 
Ai y (11) becomes 

|t.i(M.sf -(B,.W.X)||) .0 

ll - (W + MWo - W) - 0 

T - I (SM - A) 
This is easily simplified, noting (13), to 

3T ' ° 3S 

(17a) 




Similarly, (11) is simplified for A?, A3, and Ai+, respectively, to 



3u 
° 3S 



(17b) 



/ 3M \ 3u „ 3u 

(m+(s-b,) 33) w=-^3s 

M(S - Bo) 



(17c) 



T = 



^ ^ 3M \ 3u 3u 
(^^^ 2 3S j 3T ' Is 



SM - Bp 

W 



(17d) 



Formulas Cl7b), (17c), and (17d) can be further simplified in 

3M] 

L is used, since — 
1 3S 



3Mi 

those cases where is used, since — — = 0. Thus, for A^, A3 and A^ 



we must solve 

M 
M 
M 
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3u _ 
3T 


-W 

0 3S 


(18b) 


3u ^ 
3T 


3S 


(18c) 


3u ^ 
3T 


" 38 


(18d) 



respectively, together with the corresponding equation for T from (17). 
(Note that while (18c) and (18d) are identical, the corresponding equa- 
tions for T are different, so the solutions to the two systems will, in 
general, be different) • 

Solution (17a) does not change regardless of the form of M, since 
M is entirely absent from the system. Therefore, cases 1 and 5 result 
in identical solutions for S and T; the same is true of cases 9 and 13 
and of cases 17 and 21. 

We may now proceed to examine each case listed in Table I. For 
some of these, the solutions for S and T can be obtained explicitly; 
for others a high-order poljTXomial is involved, for which there is no 
general method of solution. In the latter case, we can still obtain 
the information desired from the implicit equation; i^e., we can deter- 
mine whether S and T depend on district wealth or preferences or on the 
market prices « The detailed calculations are omitted for most cases. 
Results for all cases are summarized in Table II. 

The solution of each case is obtained by solving the appropriate 
system in (17) or (18). For example, S and T for case 1 are obtained 
by solving (18a) with Ui as the utility function, as follows. 

2 DT - Wo I 

2 DS " , Wo P 

Wo 

S2 - B„ S - = 0 

(The negative root is infeasible.) 




(20) 
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In this case S and T depend only on the relative preference of 
a district for education over taxes and on the components of state aid. 
School services and tax rate are **ljiimune** from both market prices and 
district wealth. Furthermore, the result does not depend on the choice 
of utility function, but only on the form of the aid function (W and M 
are absent from (18a) unless they appear in the utility function, which 
seems ur -tasonable, however). None of the other three aid formulas has 
this property, regardless of which utility function is used (see Table 
II). 



Table II. Determinants of S and T 



Aid Formula 



Utilit> 
Function 





Al 


A2 


A3 








1. 

S and T 
depend on 

p 


2. 

c . £ -2. -2. 
^ • D' M' M 

^ • D' Wo 


3. 

^ B H 
D' °' M 


4. 

D' M' M 

- . P ^0 
^ • D' W 


Ml 


6. 

p 

■q, Bo, Wo, M 


7. 

|, Bo, W, M 


8. 

5, Bo, W, M 


M2 


U2 


9. 

S and T 
depend on 

Bo, Wo 


10. 
D' M' M 


11. 

D' ^0. M 


12. 

P ^0 W 
D' M' M 


Ml 


14. 

5-. Bo, Wo, M 


15. 

f. Bo, W, M 


16. 

I". Bq, W, M 


M2 


^3 


17. 

S and T 
depend on 

P, D, Bo, Wo 


18. 
P D 

^' M' M 


19. 

P. Bo, 1 


20. 

' M' M 


Ml 


22. 

P, D, Bo, Wo, M 


23. 

P, D, Bo, W, M 


24. 

P, D, Bo, W, M 


M2 



Market 

Price 

Formula 




15 



If a state selects A2 (which is often the case) then S and T will, 
in general, depend on M (except for the anomalous case 2, which will 
be discussed below). This means that A2 cannot accomplish what it is 
supposed to: make S depend only on state aid and district preferences. 
Formula Ai^ is also often used by many states (it also applies to some 
districts in states that appear to use A2; e.g., Ohio and Michigan 
have a guaranteed yield on tax rates up to a certain limit; thus, 
districts with a higher rate are effectively subject to aid formula Ai^) . 
It is clear from Table II that A^ has the additional disadvantage 
(assuming equality of ability to provide educational services is the 
goal) of subjecting S and T to the influence of district wealth, as well 
as market prices. A3 is somewhat of a compromise in which all districts 
receive the same basic level of services (Bq), but the additional dis- 
cretionary services are subject to district wealth and to market prices. 
(In practice, it is unlikely that a state considering a price index 
would not have already progressed beyond A|^, thus A3 is unlikely to be 
used. ) 

In cases 2 and 4 note that T does not depend on M. This means that 
a district with Ui as its utility function would always purchase pro- 
portionally more of S if prices fell by some amount (i.e., twice as 
much S if M is halved, etc.) and less if prices rose. This does not 
seem reasonable since, if a district already has an adequate level of 
S then the marginal value of S will be decreasing; therefore a lowering 
of prices would result in some increase in S coupled with a decrease 
in T. This suggests that is not an appropriate form for the utility 
function. 

No such problems arise with U2 and U3. Moreover, the results in 
Table II indicate that the choice of U2 or U3 will not affect the out- 
come significantly. A careful examination of a few cases shows U2 and 
U3 to have reasonable properties. For example, in case 12 school 
services S will increase without bound as M decreases toward zero and 
will decrease toward zero as M becomes very large. In that same case, 
T bears a reasonable relationship to wealth and aid, as indicated in 
Figure 3. Note that as state aid Bq increases, the tax rite decreases, 
as one would expect. Also, note that these results can be applied to 
cases 9 and 10 by replacing W by W^. This then suggests that if a state 
with power equalization increases the guaranteed wealth base Wo from a 
low level, tax rates will tend to rise throughout the state; but if 
Wo is sufficiently large then any further increase in it will result in 
a statewide lowering of tax rates. 
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Figure 3. T as a Function of W and A for Case 12 

Similarly, in case 19, S and T bear reasonable relationships to 
M, A, and W. In this case, the equations for S and T are 



W2 



\ \ 2 " 4DM2 / 



2DM^ 



(21) 



W 



2W 4DM 



\ 2W " 4DM/ 2D 



(22) 



The relationships of S and T to M and A (= Bq) are illustrated in 
Figure 4. Note that S is finite when M =» 0 (i.e., if services were 
free, the district would want only a certain amount, P) . 




Figure 4. S and T as Functions of M and B for Case 19 
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The purpose of the foregoing discussion is to illustrate some 
outcomes of the models considered. If one accepts these predictions 
of 'the models as reasonably approximating realicy, then these models 
gain credence. 

The Measurement of Fiscal Capacity and ''Wealth Neutrality" 

Up to this point we have taken the measure of wealth or fircal 
capacity, W, as given. The assumption has been that W is a reasonable 
measure of the true ability of a district to financially support edu- 
cation. The particular measure chosen is important since one of the 
chief goals of current school finance reform efforts is to reduce or 
eliminate the link between local wealth and school services offered. 
TTltlmately, the state decides on the measure of wealth to be used. 
Once this measure is selected, one task of any aid formula is to make 
rchool services S independent of this measure. 

The fact that the state has the legal authority to select the 
measure of fiscal capacity to be used in its aid formula does not con- 
strain the school finance analyst to use that measure^ There are two 
reasons for this. First, the measure selected by the state has often 
not been acceptable to the public or to the courts , and has been sub- 
ject to change. Second, and more important in the present context, the 
measure selected by the state may not correspond closely to individual 
school districts^ views about their capacity wO support education. In 
that case the measure would not serve well as an aid in understanding 
school district behavior. Therefore, the measure would not be the 
most appropriate one in any model of school district expenditure behav- 
ior. 

For these reasons, the definition of fiscal capacity used by the 
state will not necessarily be used in the model to be specified below, 
although that definition will be taken into accotmt later when the 
effects of implementing a cost index are considered. The measure to be 
used in modeling district behavior should accurately reflect a district's 
ability to support the education of its pupils. Although property 
wealth is often the basis on which school taxes are determined, the 
actual tax payments draw on the income of the community. In fact, much 
of the variation in local school revenues among districts with equal 
property wealth is explained by variation in income* Another factor 
to be taken into account in determining fiscal capacity to support 
schools is the size and needs of the population supported by the avail- 
able wealth and income^ as well as the number of pupils to be educated. 
Therefore, the capacity measure should take account of both property 
wealth and income and these should be adjusted according to the fiscal 
burdens of the district; i.e., number of pupils, dependent population, 
and related factors. The details of the measure to be used in the 
analysis are i>*.ven later. 

It has been stated that, independent of the measure of capacity 
used, one goal of the aid formula is to eliminate the dependence of S 
on W. This has been taken to mean that two districts that are alike 
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in all respects except fiscal capacity should have the same level of 
educational services. Or, tn other words, two districts with the same 
preferences for education should be able to obtain the same services 
with no difference In their tax burdens. Stated mathematically, this 
means that equation (13) should hold. 

It Is Important to recognize that definitions of "wealth neutrality" 
are In use that differ from the concept presented here. For example, 
one definition that has been proposed Is that there should be "no 
observed relationship between revenues per pupil and wealth per pupil. "^ 
In this context, revenues per pupil are to be considered a surrogate 
for S; presumably, revenues were used because no measure of S was avail* 
able. The acceptance of this criterion would require that equation (13) 
be systematically violated (assuming local choice is allowed to influ- 
ence S) . Specifically, it would require that W appear explicitly in 
the equation for S (i.e., in the equation tha*" would replace (13) as the 

3b 

criterion for wealth neutrality) , and that be greater than or less 

than zero in this equation, according to whether W is positively or 
negatively correlated with P.^ 

Assuming that a positive correlation exists, if one wants to 
observe no relationship between wealth and school services, then weal- 
thier districts must be made to bear a greater relative tax burden 
(i.e., a higher tax rate) in order to achieve the same level of services 
as a less wealthy district with the same preferences, in order to offset 
the tendency of wealthier districts to prefer more education for their 
children, other things being equal. 

This would appear to be a form of "reverse discrimination" since 
wealthier districts would not have the same capacity to support edu- 
cation as would districts less wealthy, but equivalent in other ways 
(including preferences). If the observed levels of S were equal it 
would only be because the wealthier districts had stronger preferences 
for education and thus were willing to bear the extra relative burden. 

The reader should not mistake this for an argument against progres- 
sive taxation. Indeed, equation (13), which has been taken here as the 
criterion for wealth neutrality, was shown to lead directly to aid 
formula A^. Under Aj a district with twice the fiscal capacity of 
another would have to pay twice as many dollars to obtain equal services, 
S. 



The alternate definition of wealth neutrality referred to above is 
inappropriate because it limits local choice over the level of edu- 
cational services in a discriminatory way; it discriminates on the basis 
of wealth. Nevertheless, some may choose to Ignore this defect, since 
this definition may appear to serve some current political goal. It 
is difficult to determine what that goal might be. Certainly, it is not 
to more quickly break the link between wealth and educational services, 
for, without explicit knowledge of school district utility functions, 
one can only approximate the form of A that would achieve this altema- 
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tlve foria of neutrality. In fact, in practice, such neutrality could 
efficiently be achieved by first implementing Ai , then observing the 
correlation between S and W, adjusting accordingly, and proceeding 
iteratively in this manner. 

Assuming the correct aid formula for achieving such neutrality 
were known, one must ask what would be the long-term effects of its 
implementation. The answer is that it would penalize, and therefore 
diminish, any preference for education that was linked to wealth. Thus, 
for example, if low-wealth racial or ethnic groups were convinced of 
the value of education as a means of upward mobility and therefore 
placed greater value on it, they would find that, as scon as their 
preferences were observed, the State aid formula would reverse their 
situation so as to make education more expensive for them« The long- 
term effect of this would be to drive the correlation between wealta 
and educational preference to zero. 

In other words, such a form of neutrality is a rather complex means 
of forcing educational services to be constant with respect to wealth. 
This may not sound harmful. But why single out wealth? If there is any 
good reason (and there may well be such) why S should not correlate with 
wealth, then would thac same reason not also apply to race, ethnicity, 
or any other group characteristic? It appears then that the proper 
question is whether S should be allowed to vary at all (except for spe- 
cial needs). If not, then this is easily achieved by using Ai and 
requiring all districts to levy the same tax rate. Inis is, of course, 
logically equivalent to full state funding with a uniform statewide 
tax. On the other hand, if any local choice over educational service 
levels is dfisired, then is the only correct aid formula. 

As one final note on wealth, the above discussion should have made 

it clear that if A^ were used, yet the desired result did not appear to 

be achievec: , then one should reassess the definition of W and not A^ 
(one might: also question whether M were properly measured), 

Concl*'«"'2ns 

In this chapter a general model of school district expenditure 
behavior was l"ormulated. It relates district preferences for education 
and dislike of taxes to state aid^ local prices for educational inputs, 
and district characteristics* A more specific form of the general model 
was shown fo result from practical constraints deriving from the inten- 
ded use of the model in constructing an educational input price index. 
Thus, for the present purpose, school district behavior is in general 
determined by market prices for school inputs, district preferences, 
district wealth, the median voter ^s utility function, the scate aid 
formula (not just the amount of aid), and the relationship between 
market prices and level of school services. The last iteiri depends on 
district characteristics that appear in the preceding examples in the 
form of K, S, and 6. ) 
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A ntnaber of alternative formulations of the district utility func- 
tion, state aid formula, and market relationship to service level were 
proposed. These gave risa to 24 particular examples of the model* It 
was shown .hat aid formula Ai is the only state aid formula that results 
in equal service levels for all districts with equal tax efforts. Under 
any other formula (including any not among those used in the examples) 
school services will be directly influenced by district, wealth or by 
local prices for such services. 

In practice, most, if not all states use some other aid formula. 
Therefore, a model of present school district expenditure behavior 
should be similar in form to the examples using A2 » A3 , Ai^ , or some com- 
bination of these. This fact will be 'isefTjd in the next chapter where 
a structural model for determining schoi.1 input prices will be developed. 
The relationships observed among prices, district preferences, district 
wealth, and other characteristics in the preceding examples will provide 
guidance in formulating that model. 
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3> Application to an Index of Educational Input Prices 

In the preceding chapter a number of hypothetical models of school 
district expenditure behavior were examined. A.11 were in the form of a 
constrained maxialzatlon model with the school district as the maxlmi- 
zer (of its median voter ^s utility f\iactlon) and school services and tax 
rate T as the free variables, from the district's point of view (i.e., 
endogenous). For each hypothetical case, solutions for S and T were 
obtained. For the present purpose of constructing an educational input 
price index it is necessary to solve for the market prices, M, rather 
than for S or !• But this is easily accomplished algebraically by 
substituting the solution for S into equation (15) for M» 

Thus, in theory, we obtain an education price index simply by 
solving the system of equations in (11) for M. In practice, however, 
the task is not so simple. While it is easy to obtain solutions to (11) 
for hypothetical cases, as was done in the last chapter, such solutions 
do not provide actual aumbers for M, but only equations for M in terms 
of a set of parameters. Furthermore, the forms of these equations 
depend on the assumptions made about the utility function and the func- 
tional relationship between M and S. Even if one were to accept, for 
example, equation (15) for M and U3 for the utility function, numeric 
values of M would still depend on the parameters K, C> 5, P, and D (it 
is assumed that in the shortrun a district cannot alter its P or D, 
so these are parameters) . Any estimation of these parameters would be 
very difficiilt and controversial. 

It is known, however, that these parameters are determined by the 
demographic and socioeconomic characteristics of the school district. 
Therefore, rather than determining utility and market functions and 
writing an equation for M explicitly in terms of parameters like K, 

5, P, and D, we could approximate M as relatively simple function of 
district characteristics and estimate the coeff -iclents of this function 
by regression analysis (specifically, TSLS) . 

It may be helpful at this point to recall why one cannot simply 
use actual prices paid for educational inputs as a measure of M. There 
are two reasons why this is inappropriate. First, the observed prices 
will depend on the quality of the inputs purchased. This quality is 
not uniform across districts. And second, M will be determined simul- 

3M 

taneously (in the mathematical sense) with S, T and A, unless "33 * ^* * 

This means that, in general, the prices a district pays for Inputs are ' 
partly determined by its own choices and by iti: ability to raise edu- 
cation revenues (as reflected in T) . While a state may choose to 
underwrite price differences attributable to differences in district ' 
preferences (a power equalization state must do this to be consistent) , 
it is assxmied that any state that would consider Implementing a cost i 
index (i.e., any state that wants services to be independent of local 
prices) would not want to subsidize in any way differences in services 
resulting from differences in wealth. But that is just what it would 
do if it were to Ignore the relationship between M and T. Therefore, 
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the price level that a state would want to support will not be identical 
to actual prices paid, even when differences in quality of inputs are 
controlled for. 

The preceding argument is based on the results of the previous 

chapter and on the stated assumption that ^ 0, The truth of this 

assxmption is not always accepted*^ In the last chapter two forms of M 

were considered, one with = 0 and one with 0. An examination of 

the examples presented there does not reveal either form to be unreason- 
able (indeed, in many cases their asymptotic properties are identical 
or very similar and equally plausible). 

It will be assumed here that ^ 0* Specifically, we assume that 

as S increa. ^Sf H decreases or remains constant, up to some point at 
which S becomes so great as to strain the resources of the local market 
area, beyond which M increases as S increases further* That M decreases 
at first as S increases seems reasonable, especially for the dominant 
component of S, which represents teachers. If more teachers are hired 
for a fi^ed number of pupils, classes will be smaller. Since teachers 
prefer smaller classes, they should be willing to accept a lower salary, 
other things being equal. This tendency is offset by the increasing 
demand placed on the local supply of teachers as S increases, which 
tends to drive prices up. At some point (5 in the previous chapter) 
the latter factor becomes dominant and observed prices increase xd.th S, 
In general, observed prices will he the composite result of the simul- 
taneous action of both factors, the first pushing prices down in accord 
with teacher preferences and the second pushing prices up because of 
market constraints. 



The preceding discussion implies that the determination of M will 
require a system of simultaneous equations for M, S, T, and A, Moreover, 
differences in quality of inputs should be accounted for in this system 
to the extent possible so that prices may be estimated for inputs of 
uniform quality. The precise procedure for obtaining M will be given 
below. First, the system of equations needed will be specified. 

Structural Specif icatioi? for Input Price Determination 

Educational inputs will be separated into three components: 
instructional staff, instructional materials, and other inputs. This 
separation is necessary since the prices of these three components 
are influenced by different factors. The price of instructional staff 
will depend on their perception of the district as a place of work. 
Instructional materials, on the other hand, should not vary significantly 
in price throughout the state; in fact, in some states instructional 
material prices are required by law to be uniform. Prices of other 
inputs will depend largely on local wage levels since other inputr are 
primarily composed of administrative and service personnel. 
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The instructional staff component must be further divided into 
several subcomponents. This is necessary because the price of 
instructional staff depends on four factors: the quantity of such 
staff to be obtained from the local market, their basic quality level, 
their education level, and their relevant experience^ The levels of 
these four factors to be purchased are determined simultaneously by 
the district; that is, the level or quantity of any one of these to be 
purchased xrtll depend on the quantities and prices of the others. None 
is determined Independently of the others, in the mathematical sense. 

In practice, we do not have a good measure of the '*basic quality" 
of Instructional staff. In order to seek such a measure, we must first 
define what Is meant by '*basic quallty'\ Therefore, we will adopt the 
definition of '"basic quality" of teachers as that which, aside from 
teacher education and experience, leads to greater educational achieve- 
ment of students^ as measured by standardized achievement tests. It has 
been found that teachers with higher achievement test scores produce 
students with higher scores.^ Thus, we could take teacher achievement 
test scores as the measure of quality. Such scores are not now tabu- 
l;::ted by school districts, however.^ Nevertheless, it is possible to 
use a surrogate measure of quality. Teachers with high achievement 
scores may be expected to obtain more education since their rate of 
return on their investment of time and money is greater ♦ Therefore, 
we may use teacher education level as a surrogate measure of quality. 
This has the obvious disadvantage that -teacher education level may be 
in itself of value to students and has been Included above as a com- 
ponent of the Instructional staff input. But no other measure of quality 
is available to us. So teacher education level will serve two purposes 
in the structural model. 

Before the structural model can be specified, the role of the 
quantity of teachers must be clarified. It was noted above that in- 
creasing the quantity of teachers has a dual effect. It makes the 
working environment more desirable to the teacher, due to smaller 
classes; and it ir creases the demand on the local supply of teachers. 
Since school districts have differing enrollments and exist in a 
variety of labor markets, these two effects will not always bear the 
same relationsh-'p to one another. That is, increasing the nmber of 
teachers in a district by some percentage p will not have the same 
effect on the market in all districts. The latter Impact will depend 
on the relative size of the district's teaching staff compared to the 
local work force. Thus, an increase of p percent in a very large 
district will have more impact on the market than an equivalent percent-^ 
age increase In a small district. 

This leads us to separate the measure of the quantity of teachers 
into two components: one related to the teacher's perception of the 
desirability of the district as a place of work, and the other related 
to the Impact of the teaching force on the locax Job market* The first 
measure will be the teacher-pupil ratio. The second will be the ratio 
of the number of teachers employed in the district to the number employed 
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(loth public and private) in the county. This assunes that the county 
h£ s a reasonable correspondence to the local job narket area<. 

Since the teaching staff has been split into three components, 
three prices must be determined, one basic price level and two premiums, 
for teacher education and experience. The basic price level will be 
taken to be the salary of a teacher with a Bachelor's degree and no 
previous teaching experience. The premiums will be determined from the 
district salary schedule. Since education and experience premiums do 
not follow any uniform pattern across districts in a state, all schedules 
will be converted to a standardized version that has equivalent present 
value to a teacher '^th no prior experience. This standardized schedule 
copverts the actual schedule to one with a constant dollar increase for 
each year of experience, up to 20, and a constant annual premium for 
obtaining a Master^s degree or higher. Precise definitions are given 
in the tables below , and in Appendix B. 

We now have four prices to estimate: three for teaching staff 
and one for other inputs (instructional materials will be assigned a 
constant price). These prices are to be determined simultaneously with 
the corresponding quantities and with state basic aid Ci«e., non- 
categorical aid) and district tax effort. The structural modal could 
be formulated in several ways. One commonly used way is to write the 
price and quantity equations in the form of demand and supply equations 
for the prices. This is done since observed prices are the result of 
the interaction of what the district is willing to pay for given quan- 
tities of inputs and what price must be paid to obtain those quantities. 
In other words, observed prices and quantities are determined by the 
intersection of the demand function derived from the district's utility 
function, with the market constraint which is given to the district 
(i.e., not under district control) in the form of the supply function. 
Using U3 as the utility function and equation (15) to represent the 
market constraint, the observed price and quantity would be represented 
by the intersection point in Figure 5. CRecall that S is not a pure 
quantity variable; it also reflects amenities from the teachers point 
of view, thus the initial downward slope of the curve, which would be 
quite surprising if S were a pure quantity variable.) 

One difficulty remains in specifying the structure. That is that 
available data do not include a measure of the quantity of ^^other" 
inputs. Therefore, we must resort to a single equation for that com'- 
ponent. This equation must incorporate both demand and supply influences 
on the expenditures for other inputs. An approximation to the price 
of "other" can then be obtained by linking demand to one set of variables 
in the equation and supply to another. While this situation is less 
than desirable, it is unavoidable at this time. Fortunately, other 
inputs account for a relatively small part of the total (about one quar- 
ter). 
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Figure 5* Determination of Price and Level of 
Inputs from Demand and Supply Functions 

We are now in a position to specify the structural model. The 
proposed structure is as follows. 
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The fi and gi represent demand and supply functions, respectively. 
Z is a set of variables related to district demand and* Y is a set of 
variables that influence supply prices Of and Z may overlap) . The ei 
are error terms. The variables determined by the system are defined in 
Table III. The types of variables that should be Included in Z and in 
Y are listed in Tables IV and V, respectively. It is understood that 
not all components of Z and Y will appear in each equation* The 
functions f^ and are assumed to be additive in keeping with the 
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definitions of many v^f the variables as increments (e.g., the premiums). 
In other words, a simple linear regression model is intended 

Table III. Variables to be Determined by Stnictural Model 

Definition 

Starting salary: salary of a teacher with a 3A and no 
prior teaching experience. 

Education premium: A constant amount which, if paid 
annually for 20 years, would have the same present value 
as the excess present value of the actual MA salary 
schedule over the present value of the BA schedule, over 
a 20 year period at 5% discount rate. 

Experience premium: Average ratio of present value of 
actual BA and MA salary schedules to present, values of 
a constant salary (at the BA and MA base value; i.e., 
the no-experience salary) over the same period of tiine 
(20 years, 5% rate). 

Non-instructional non-transportation current expenditures. 
Teacher-pupiJ ratio . 

Ratio of number of teachers employed by the district to 
number of teachers (both public and private) employed 
in the county. 

A measure of the education level of the teaching staff; 
precise measure used depends on available data. 

Average number of years of teaching experience of the 
staff. 

Quantity of instructional materials purchased: ratio of 
expenditures on this item to state average (price 
assumed constant) . 

EFFORT District education tax effort: ratio of local revenue 

per population aged 19-64 to district wealth. 

AID State basic aid per pupil (non-categorical aid) . 

The Z variables related to available funds belong in the three 
demand-price equations and in the EFFORT equation. Thr variables related 
to burdens^ borne by taxpayers, along with RESD, belong only in the 
EFFORT equation. This is because prices a district is willing to pay 
will depend on the total funds available to it (which depend on burdens, 
fiscal capacity, and tax rate) but not on the source of those funds. 
The source will, however, affect the district's perception of its tax 
effort. If the proportion of property wealth that is residential is 
high, then ta::as will be borne relatively uniformly by all voters, 
whereas if RESD is low, then the majority of voters may opt for a high 
rev<inue level, which will not cost them very much, since most of it 
will be collected from the few non-residential property owners, who may 
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not have any vote at all (e,g., stockholders who do not live in the 
district). Thus, RESD affects the prices a district is willing to 
pay only indirectly through its effect on EFFORT. Similarly, DEP 
and PEMHL will affect the willingness to raise education revenues. 

The three demand equations for teacher component prices express 
the prices the district is willing to pay, as functions of the quanti- 
ties purchased (RATIO, EDLVL AND EXPER) , of funds available to it (from 
EFFORT, WEALTH, AID, TITLE I, and CAT), and of its preference for edu- 
cation (FINCOL), 

The demand equation for instructional materials expresses the 
quantity the district is willing to buy, given its available funds, 
preferences, and other burdens. No corresponding supply equation is 
needed since the price is constant. 

These demand functions are derived from the district ''s utility 
function. While no explicit form of the latter need be known, it is 
assumed that it is not radically different from those studied in the 
last chapter. Thus, FINCOL represents the parameter P of that chapter. 
While FINCOL is not a perfect measure of preference for education (it 
depends to some extent on whether the population had been able to afford 
to attend college), it is the closest approximation to P that is likely 
to be available. Indeed, since WEALTH is also in the equations and, 
therefore, controlled for, it is more reasonable to assume that the 
education level of adults correlates strongly with their preference for 
education; those who prefer more get more, WEALTH being equal. 



Table IV > Variables in Z 



Name 



Definition 



WEALTH 



District wealth, defined as the principal component of 
equalized property value per pupil, income per pupil, 
income per capita, and proportion of families with 1369. 
income over $15,000. 



RESD 



Proportion of equalized property value represented by 
residential property. 



FINCOL 



Proportion of population aged 25 or more that graduated 
from college. 



DEP 



PENRL 



Dependency ratio: ratio of population aged 0-18 to that 
aged 19-64. 

Ratio of district enrollment to population 19-64. 



TITLE I 



FEDERAL Title I revenue per pupil. 



CAT 



State categorical aid per pupil. 



Table V, Variables in Y 



Name 



Definition 



DENS 



OPCOST 



Opportunity cost: county average wage of professional, 
craft, and clerical workers « 

Population per square mile in county. 



LADM 



Natural logarithm of the number of pupils in average 
daily membership. 



MNRTY 



Proportion of children aged 5-17 who are Black or Spanish. 



POVCH 



Proportion of children aged 5-17 living in families 
below poverty level. 



BRKHME 



Proportion of poverty children living with only one par- 
ent . 



ADA/ ADM 



Attendance rate. 



ACH 



Academic achievement level of pupils* 



PENRLC 



Ratio of number of pupils enrolled in district to teach- 
ers employed in county. 



STBLTY 



Proportion of county population over 5 living in the 
same dwelling as 5 years ago. 



The district utility function also contains a parameter, D, repre- 
senting dislike for taxes* Unlike P, no simple variable represents D. 
But D is assumed to be captured in the combined effect of WEALTH, DEP, 
and PENRL. 

Recall that EDLVL plays a dual role in this system*. It is both a 
measure of the quantity of teacher education purchased, and a surrogate 
measure of basic teacher quality, as discussed previously. Thus it 
appears in the demand equations for STSAL and EXPRM, since districts 
will pay more to obtain and to keep teachers of higher basic quality.^ 

Generally, a district is expected to purchase more of an input if 
its price is lower • Therefore, we expect that RATIO, EDLVL, and EXPER 
snould enter f^, f2, fa respectively with negative coefficients. There 
is some doubt about EDLVL, however, due to its dual role just noted. 
Since it represents teacher quality as well as the quantity of the 
education input, there may be a net positive Impact on the prices. That 
impact may be felt predominantly in STSAL and EXPRM, however, rather 
than in EDPRM, since a district will pay more to hire and to retain high 
quality teachers, but may not value their formal education much more 
than that of lower quality teachers. Thus, EDLVL may have a negative 
coefficient in f2, although there is more doubt here than is the case 
with RATIO in f^ or EXPER in f3. As already indicated, EDLVL should 
enter f^ and f3 with a positive coefficient, since it represents teacher 
quality there. 
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The variables EFTORT, AID, WEALTH, TITLE I, and CAT should have 
positive coefficients since they represent additional buying power, 
FINCOL, of course, should have a positive coefficient, as the measure 
of preference for education. 

Turning now to the supply price equations for the teacher inputs 
(8i> 82 » 83)* these represent prices teachers require in order to accept 
employment in the district • discussed above, increasing the quantity 
of teachers has the dual effect of Improving the attractiveness of the 
district to the teacher, thus lowering prices, and of placing greater 
demand on the local labor market for teachers, thus increasixig prices. 
Therefore, the quantity is measured by two variables in gi, the first 
(RATIO) representing the attractiveness of the district to teachers, 
and the second (FTCER) representing the demand placed on the local 
supply. Thus, RATIO should enter g^ with a negative sign, EDLVL and 
EXPER are assumed to be primarily quantity variables in g| and g3, res* 
pectively. Any effect they have on the desirability of a district as a 
place of employment is assximed to be small compared to their impact on 
the supply, or to be highly correlated with the Impact of RATIO on 
perceived desirability of the district (RATIO is included in %2 83) • 
Therefore, EDLVL and EXPER should enter their respective supply equations 
with positive cof^f ficients, 

EDLVL is included in gi and g3 and is expected to have a positive 
coefficient since, other things being equal, higher quality teachers 
shovild require a higher basic rate of pay and a greater premium for 
remaining in the same district (their options for alternative employment 
are greater) • EXPER is included in g2 and is expected to carry a nega- 
tive coefficient since more experienced teachers have had more time to 
obtain advanced degrees, so that for a given education premium they 
should have obtained more education, RATIO is Included in g2 and g3 
since it affects desirability of a district to a teacher; teachers 
should require lower premiums to remain in a district with a high RATIO, 

In addition to PEURLC, which enters gi through PTCHS, the following 
variables in Y will enter gi, Sz or gs: OPCOST, DENS, LADM, UNRTY, 
POVCH, BRKBME, ADA/ ADM, ACH, and STBLTY, OPCOST should be the dominant 
variable in gj since it represents the wage level in the local labor 
market. It covers both professional occupations) which are viewed as 
alternatives available to teachers, and also craft and clerical occu** 
pations. The latter are included because professional wages alone would 
be subject to wide fluctuations unrelated to workers' views of an area 
as a place of employment, i,e, , they will depend to a large extent on 
the particular type of professional workers dominant in an area* By 
broadening the base of workers, such irrelevant fluctuations should 
decrease, OPCOST should, of course, have a positive coefficient, 

DENS is similar to OPCOST, but is more directly related to the 
cost of living ta an area, whereas OPCOST would react to factors in 
addition to cost of living, DENS is also related to the desirability 
of an area as a place of work. It is expected to have a positive coef- 
ficient* 



LADM should enter and with positive coefficients since tea- 
chers probably prefer to avoid the impersonality and bureaucracy of 
larger districts. It is entered in logarithmic form since its effect 
should not increase as fast when size is already large. The effect on 
EDPRM is not clear since more educated teachers are considered more 
qualified for supervisory positions and they might see greater oppor- 
tunity for such advancement in large districts. 

MNRTY, POVCH, and BRKME each measure characteristics of the students 
uhat teachers consider less desirable. Thus, they should have positive 
coefficients. There is some doubt again, however, in the case of 
EDPRM, A higher education level might signify that an individual is 
more committed to the teaching profession, and therefore would accept 
a position in a less desirable district if no other were available, 
whereas a less educated, less commit ced teacher might withdraw from the 
profession rather than accept such a position. 

ADA/ ADM and ACH also affect a teacher's perception of the desira- 
bility of a district. High values on these variables signify better, 
more well-behaved students, so they should carry negative coefficients.^ 

STBLTY will be included only in g3, since it is a measure of the 
general rate of turnover of the population in the district. It is 
expected to have a negative coefficient in g3 since a district with a 
highly mobile population will need to provide a hig^ ier premium to induce 
its teachers to remain there. 

Although the price of instructional materials is assumed to be 
constant throughout the state, an equation for INSM is included. The 
reason for this will become clear below, when the procedure for con- 
structing a price index is given. Briefly, the equation is needed in 
order to determine the proper weight to assign to INSM when a composite 
price index is constructed. This equation may be considered as deter- 
mining the quantity of INSM purchased, since the price is constant. 
All variables on the right should have positive coefficients. 

The next equation in the system determines EFFORT as a function 
of teacher component prices, AID, and the variables in Z. EFFORT should 
increase with the prices. Given some form of power equalization, that 
is, state aid proportional to tax effort, EFFORT will increase with AH). 
Under a basic aid plan, however, AID would not enter this equation; 
under a varying aid formula not linked to tax effort, AID would enter 
with a negative coefficient since it would represent buying power avail- 
able to the district prior (In the mathematical sense) to its deteTinina- 
tion of its tax effort. Thus, the expected sign of AID in the equation ) 
will depend on the aid formula used in a given state* 



ERLC 



32 



As already discussed, a dlscrlcc's tax effort, as measured by Che 
variable EFFORT, will be higher when RESD is low Ci*e*, RESD will have 
a negative coefficient) . It will also be higher when the burden variable 
DEP is low, because the proportionate share of WEALTH going to education 
can be higher if non-educational burdens are light • Conversely, if 
PEMRL is low then a high EFFORT is not needed, (i.e,, PENRL will have a 
positive coefficient whereas DEP will have a negative coefficient). 
The variable FINCOL, being the surrogate for preference for education, 
should have a positive coefficient. 

TITLE I and CAT should, by law, have coefficients of zero in the 
equation. We suspect, however, that districts use such funds to supplant 
some locally raised revenues. Therefore, they may carry negative coef- 
ficients. 

The remaining variable in this equation, WEALTH, is more difficult 
to interpret, since its impact will depend on the state finance formula 
and on district characteristics. Reference to Figure 3 and to the e:cam- 
ples related to it indicates that for lox^^wealth districts, tax effort 
will increase as wealth increases, and for high-wealth districts, effort 
will decrease with increasing wealth. The point at which the change 
from positive to negative coefficient occurs will depend on the jtate 
aid level (a foundation aid plan is assumed here; this is the form of 
basic aid — i.e., non-categorical aid --^ in most states, including most 
of those which uominally have power equalization since the latter are 
typically limited to a guaranteed wealth base so low or to such a low 
llait on the tax rate funded, that all but the poorest districts and 
those with very low-preference for education receive a relatively con* 
stant amount of basic aid per pupil) , Since state aid averages roughly 
one-half of total revenues, it may be assumed that most districts are 
operating on the downward slope of Figure 3* Nevertheless, a signi- 
ficant number of districts will be on the upward slope, especially in 
high-aid states. This, together with the shape of the curve in Figure 
3 suggests that quadratic and cubic WEALTH terms be included in the 
EFFORT equation for such states • 

As noted above, expenditures for OTHER must be estimated by a 
single equation since no separate measures of price and quantity of 
OTHER are available. Unfortunately, this makes it very difficult to 
determine the price. We include the equation, nevertheless, since even 
if price variation can't be measured, it may be useful to Icnow of 
variations in quantity in the construction of the price index (see below). 
This component is a function of funds a^''^ liable to the district and of 
district characteristics that affect its price. 

The variables related to the funds available (EFFORT, AID, WEALTH, 
TITLE I, CAT) should have positive coefficients, as should the prefer- 
ence variable FINCOL. The variables related to fiscal burden (RESD, DEP, 
PENRL) should have negative coefficients. 

The price of OTHER should not be as sensitive tc student character- 
istics as were the teacher prices ( expenditure on OTHER may be related. 
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for example, to vandalism, but only because of the greater quantity 
of maintenance required and not because of an increased price ) , 
Therefore, OPCOST will be included in this equation as a determinant of 
price; ADA/ ADM vill be included as a determinant of quantity. 

The great difficulty in obtaining even a crude estimate of the 
price of OTHER from this single equation arises from the following 
considerations. The variable directly related to the price of OTHER is 
OPCOST. But OPCOST is also one of the primary determinants of the 
teacher prices. Now it is quite possible that teachers and OTHER are 
complements as far as the school district is concerned. If that is the 
case, then an increase in OPCOST, which indicates an increase in the 
price of teachers, would result In a decrease in the quantity of OTHER, 
and hence a decrease in the total expenditure on OTHER (which is what 
is measured on the left-hand side of the equation). The other difficulty 
is that OPCOST will affect both price and quantity of OTHER, unless the 
own-price elasticity of OTHER is zero, which is highly unlikely. There- 
fore (assuming a negative own-price elasticity) aja increase in OPCOST 
will result simultaneously in an increase in the price of OTHER but a 
decrease in its quantity. 

The implication of these considerations is that it is quite likely 
that the positive impact of OPCOST on the price of OTHER will be sub- 
stantially offset by the dual decreases in its quantity resulting if 
both its oxm-price elasticity and its cross-price elasticity with the 
teacher component are negative (which is likely to be the case). The 
net effect could well be a negative coefficient of OPCOST in the equation 
for OTHER. And even if the coefficient should be positive, it will be 
substantially underestimated for the purpose of measuring the price of 
OTHER. Thus, It may be that, in practice, we are unable to reliably 
detect any of the price variation of OTHER using this equation. This 
points to the need for separation of prices and quantities of this 
component in data collected by states that wish to use an accurate price 
index* For the present purpose, we will probably be forced to hold the 
price of OTHER constant when computing relative weights of the component 
inputs (see below). 

One possible way to avoid the difficulties mentioned here would be 
to use some surrogate measure of the price of OTHER^ A candidate for 
this is the Family Budgets Index from the Bureau of Labor Statistics. 
The obvious problem here is that the goods and services purchased by a 
typical family are different from those included in OTHER^ Another 
problem Is that BIS Indices are available for only relatively few 
areas of any state (often only one, or even none) . 

The equation for aid is necessary only for states with some form of 
power equalization or incentives for certain Inputs (such as subsidies 
of EDLVL or EXPER) because If the aid formula does not depend on EFFORT 
or the inputs then AID is not jointly determined with the other variables 
in the system and can be considered exogenous. Assuming now that power 
equalization is used, EFFORT should enter this equation with a positive 
coefficient. If the state subsidizes certain inputs then these should 
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also be included in Che equation and should have positive coefficients. 
The variables from Z and Y to be included (if any; ir, this equation 
will depend on state law, as will their coefficients. Generally, only 
WEALTH will be included from Z, and no -variables from Y will be included, 
although this will vary from state to state. 

The remaining equation is an identity. Since this is nonlinear, 
the usual system estimation technique must be modified. The technique 
to be used is two-state least squares regression (TSLS).^ The problem 
is that the usual procedure of obtaining a first-stage estimate of 
PTCHR as a linear function of the exogenous variables would lose the 
information contained in the last equation. In order to preserve this 
information, yet avoid an inconsistent estimator in gi, the following 
procedure will be used. A first-stage estimate of BATIO will be substi- 
tuted for actual values of this variable in the equation for PTCHR. 
This, together --rtth the exogenous variable in this equation will result 
in estimated values for this variable that utilize the information in 
the equation and are unco rrelated with the error term in g . Then 
TSLS wiU be applied to the first cen equations, with the estimated 
PTCHR treated as an exogenous variable. 

Derivation of a Price Index 

Once the parameters of the s true turf ^ model have been estimated 
statistically, it is necessary to derive a price index from this infor- 
mation. As discussed previously, this index should reflect the prices 
a district would have to pay if it purchased inputs of "standard 
quality and quantity. The "standards" will depend on state policy and 
in many cases can conveniently be taken to be constants such as the 
statewide averages. This corresponds to a state policy of equal inputs 
for all pupils. 

In this case, the prices to be used in computing the index are 
obtained as follows. The teacher quantity and quality variables, RATIO, 
EDLVL and EXPER, are held constant at the state mean. Then these con- 
stant values are substituted into the equation for PTCHR and into the 
supply price equations for STSAL, EDPRM, and EXPSM. Actual values of 
variables in Y are used in the computation. The resulting price esti- 
mates will be denoted STSAL, EDPBM, and EXPRM, respectively. 

The price of OTHER is computed by holding all variables in its 
equation constant, except for OPCOST (even this may have to be held 
constant due to problems noted above) . The rationale here is that the 
other variables all affect the quantity much mt ce than the price of 
OTHER, so that observed expenditure variations related to those variable 
will result predominantly from variations in the quantity purchased. Any 
variation in price associate with these variables (or with the variation 
in quantity associated with them) cannot be detected, because of the lack 
of separate measures of price and quantity, as discussed previously. 
Thus, the price of OTHER will be measured by letting only OPCOST vary in 
the equation. The resulting price estimate will be denoted OTHER. 
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If the state desires a non-uniform distribution of inputs across 
districts then this procedure must be modified. The most common devia- 
tion from non-uniformity comes from categorical aid. This aid is intended 
as a supplement to the standard program in districts where special needs 
exist. Therefore, the quantities of inputs purchased should increase 
with CAT and if this Increase has any effect on prices then that should 
be reflected in the price index. 

The same argument applies to Federal Title 7 aid since states are 
not permi :ted to use such aid to supplant local revenues. Therefore, the 
above procedure for computing prices will be modified by replacing state 
average values of the quartities by values derived from the demand equa- 
tions by holding all variables constant except for the quantities, CAT, 
and TITLEI. In ocher words, the three demand equations will be solved 
simultaneously for RATIO, EDLVL, and EXPER in terms of CAT and TITLEI, 
with all other variables (STSAL, EDPSM, EXPRM, EFFORT, AID, and the 
other Z*s)^held constant at the state mean. The resulting values, denoted 
RATIO, EDLVL, and EXPER, will be substituted in the supply equations and 
in^the equation for PTCHR, and the supply equations then solved as b-fore. 
OTHER is computed exactly as before, CAT and TITLEI are not allowed to 
vary here since their impact is predominantly on the quantity rather 
than the price and there is no way to separate the two effects, 

A further source of non-uniformity is power equalization. Under 
this finance method the quantities of inputs will depend on district 
preferences. The resultant variation in quantities may affect the prices. 
This is provided fot as follows. District preferences, as represented 
by FINCOL, are allowed to influence the estimate of EFFORT (all other 
variables in the EFFORT equation are held constant). This estimate, 
denoted EFFORT, is then used in the demand equations when they are solved 
for RATIO, EDLVL, and SXPER. The supply eguatlons are then solved for 
prices as before (i.e., these value§ of RATIO, ^EDLVL, and EXPER are used 
with the Y's to solve for STSAL, EDPRM, and EXPRM) • This estimated 
EFFORT is not used in the equation for OTHER for the same reason given 
above for CAT and TITLEI. 

It is Important to note that this method does not use actual EFFORT, 
as do states with power equalization « This is to ensure that only pre- 
ference for education affects school input quantities. Actual EFFORT 
will generally depend on other factors as wpJLl, such as WEALTH and 
prices. This would not be true if the stat. used aid formula A^ of the 
last chapter, but no state now uses such a formula. Some nominally use 
A2, which would eliminate the influence of WEALTH on EFFORT, but this 
formula is seldcui, if ever, fully funded in any state, or as implemented, 
it usually excludes recapture and places a limit on the level of EFFORT 
(T in the preceding chapter) that will be supported. Therefore, most 
districts are effectively subject to a foundation aid formula combined 
with categoricals, while some are subject to formula A2. 

Another problem with this approach is the use of the surrogate 
FINCOL as the measure of district preferences for education, rather tiian 



a direct measure. FINCOL certainly represents more than just prefer- 
ences; for example, It Is at least partially related to wealth. Thus, 
using FINCOL as the measure of preferences, while acceptable for the 
purpose of formulating the structural model and estimating Its parame- 
ters, may result in misallocatlon of revenues if it is used in the 
derivation of the price index as described above. Given this problem, 
and the fact just noted concerning the absence of true power equaliza- 
tion in any state* it would seem appropriate at this time to cot allow 
district preferences to vary in the computation of the index. That 
method must await a more ^^rect measure of preferences for education, 
as well as a true power ilization state aid formula. 

Assuming that prices have been determined as above, ~ne price index, 
I, is computed as follows. 

Educational inputs have been divided into five categories: 
instructional staff, staff education level, staff experience, instruc-- 
tional materials, and other. With these are associated five prices: 

Pl - STSAL 

P2 » EDPSM 

P3 - EXPBM ^24) 

Pi4 - INSM 

P5 ■ OTHER 



Recall that instructional materials are assumed to have constant price 
throughout the state. This is taken as the state mean INSM. 

To each of these five components is associated a price index 
Pi 

I, ' ^ i - 1,...,5 (25) 

Pi 

where 'p^ denotes the state mean value of p^. Of course, 1^^ * 1. These 
five component price indices will be combined to give a composite index. 
This composite will be a weighted average of the five components. The 
weights should represent the proportion of the district's budget that 
would be spent on each if it paid average prices (the cost index is 
intended** to make price differences transparent to the district) and if 
it purchased the quantities intended by the state (i.e., quantities 
that depend only on CAT, TITLEI, and, if the state had true power 
r^.quJlization, on differences in EFFORT due to its preferences) . These 
quantities will be: 

qi - RATIO 

q2 - EDLVL * RATIO 

qa - EXPER * RATIO (26) 

qi* - INSM / 

qs - OTHER / OTHER 
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^ IN§M is the estimate of INSM computed by allowing CAT, TITLEI, and 
EFFORT (if an acceptable measure^of preference were available) to vary 
ia^its equation (just as with RATIO, EDLVL, and EXPER) • Similarly, 
OTHER is obtained by allowing these same variables, plus OPCOST. free- 
dom in the equation for OTHER. The quantities q^ and con^ in the 
factor RATIO so that all quantities will be expressed in per-pupil units. 
This ensures that each product p_^q^ will be in dollars per pupil • 

The proper weights can now be expressed as 



w. 



5 
Z 

k-1 



If* ••,34 



(27) 



The composite price xUdex is then 



5 



I - Z w 1 . (28) 
i-1 i ^ 

combining (28) with equations (25) and (27) yields the alternative 
formulation 



I 



l-Vl"! 

(29) 

i»l - 1 



In this form I is the ratio of what the district must pay to purchase 
the "standard" quantities q^, to what it would pay for these same 
quantities if it paid state average* prices. 

One minor refinement is needed before implementation of this index 
can be discussed. This concerns instructional staff. For practical 
reasons (data availability) this component has been represented by 
teachers alone, although it also includes principals, guidance counse- 
lors, teacher aides, and others. The implicit assumptio.^ is that these 
other staff will react in the same way as teachers to district charac- 
teristics, so that their price index will be roughly equal. But there 
is still a need for an adjustment to the above inder. This is due to 
the fact that RATIO is the teacher-pupil ratio only. Therefore, the 
component I^ will not be weighted heavily enough (i.e., w^ understates 
the proportion of the budget represented by instructional staff). If 
we assume that the state wants the relative mix of teachers and other 
instructional staff to be constant^ then this weighting problem is 
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disposed of. The quantlcy above is simply replaced by an adjusted 
value derived by multiplyinF^ the former value by the ratio r of the 
state average expenditure lor instructional staff to the average 
expenditure for teachers. It is assumed henceforth that this adjust- 
ment has been made. Thus the in (26) is replaced by 



Implementation of the Index 

Implementation of the price indesc I is quite simple. The state 
merely uses formula Ai of the previous chapter, which may be restated 
as 



or, if the state does aot want power equal izat on, it uses formula A3, 
-/hich is now 



In the present context Bq understood to include CAT (the 
Federal government might Td.sh co apply I to TITLEI also). Thus, Bq 
l3 not constant across districts; buL it is 3 consta-^t in the model 
(11) because it does not depend on any variable over which the district 
has control. 

The effort- required by a state to implement the index in this way 
is trivial. It would act as follows. The state would first ignore 
price differences and determine, exactly as it does now , how large a 
budget to support in each district. This will be either Bq or Bq + 
Wo * EFFORT, the latt r corresponding to power equalization. Up to this 
point no effort on the state's part is attributable t-^^ implementing 
the price index. Tha next step is to multiply Bq or \^ + Wq * EFFORT 
by I. This is the end of the work attribuu.-^ble to Impxementing I. 
Any further work, such as subtracting WEALTH * EFFORT if the state uses 
power equalization, or distributing the funds to districts, would have 
been done anyway. 

Note that, for that part of the budget — Bq or Bq + Wq * EFTORT — 
covered by the state, a district's buying power is invariant with 
respect to price. This follows from equation (29) , together with (31) 
or (32), as appropriate. To see this, suppose the state has decided, 
ignoring price differences, to support a budget of B dollars in a 
particular district (it may or may not permit the district to supplement 
this base; that is a policy question and is irrelevant to the construction 
or implementation of a price index). By applying formula (31) or (32) 
it will in fact support a budget of "^^B dollars. The staters original 
implicit intent was to permit the district to purchase the quantities 

^5 of respective inputs. The district is free 



qi - RATIO * r. 



C30) 



Ar3 - I*Bo + (I*Wo - WEALTH) * EFFORT 



(31) 



AID » I*Bo . 



(32) 
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to choose some other mix of inputs, but that is immaterial; the state 
wants to ensure that the district can buy the vector The amount B 

was what was needed to buy q° at state average prices. But from (29) 
the district has available to it 



But the last term on the right of (33) is exactly what it would cost 
the district to buy This, incidentally, proves that (27) was the 

correct weighting^schcme for combining the component price indices 
into a composite. 

It was assumed that a state that uses power equalization will use 
some composite measure of WEALTH in its aid formula^^, and the corres- 
ponding definition of EFFORT. It is likely, however, that the state 
would use something like equalized property value per pupil (EPV) as 
the measure of wealth and the millage rate as the measure of effort. 
If one accepts that EPV is not a true measure of what level of public 
services a district can support, then the conclusion is that the use 
of EPV will not make school services independent of true fiscal capa- 
city (see Chapter 2). Furthermore, if EPV is used in the structural 
model (23) then true prices will not be measured. These problems do 
not arise from any defect of the index I, but from a defective defini- 
tion of wealrh. Therefore, it is essential that a state have a 
reasonable measure of wealth before embarking on any attempt to measure 
input prices. 

Effort Required by a State to Construct the Index 

One task of the project reported on here was to estimate the 
magnitude of effort required by a state to add a price index like I to 
its finance formula. From the previous section, it is clear that the 
required effort is almost entirely in constructing I, rather than in 
implementing it. We can estimate this effort based on our experience 
here. First, we assume that a state interested in a price index will 
already have a good data base in place. This is a reasonable assumption 
since any such state is probably also involved in other reforras that 
require it to collect individual district Information. This assumption 
is important because primary data collection is very expensive. Florida, 
for example, spends several hundred thousand dollars annually to estimate 
the cost of living in its 67 counties, and not every county is covered 
each year. 

The following steps are required of a state to construct and 
implement an index like I. 
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(a) Study theory and methodology of the index construction and 
determine whether state goals or availabilit- of data 
necessitate any minor modifications to the procedures 
given above. 

(b) Assemble the requisite data from existing sources « 

(c) Obtain regression estimates of the coefficients of structural 
model (23) or equivalent. 

(d) Solve for prices and quantities, as described above. 

(e) Compute the price index using formulas C25) , (26), and (29). 

(f) Incorporate the index into the aid formula, as in (31) or 
(32) as appropriate. 

(g) Recompute the inde.^ periodically. 

The initial construction of the index will include the start-up 
costs inherent in any such complicated undertaking. This is covered 
in step (a). It will include faaiiliarizing a number of research staff 
with the theory and methodology of the index. (It is assumed, however, 
that policy makers will have already decided to implement an index. 
Their effort expended to understand and evaluate the index is not 
included here.) Since some redundancy cf expertise is desirable, two 
or three staff should become thoroughly familiar with the procedures. 
One of these would be a senior analyst; the other one or two would be 
junior or mid-level research staff. 

Experience suggests that about two months of effort for each 
person, over four to six months of calendar time, should be sufficient 
for this task. After initial Implementation these staff might spend 
five percent of their time keeping abreast of advances in the state of 
the art and determining any modifications necessary because of changes 
in state policy. These same staff would also have primary responsi- 
bility for carrying out the remaining six tasks. 

Step (b) will involve ext. action of data from the staters compre- 
hensive education data base. That is assumed to include information 
on expenditures by category (teachars, other instructional staff, 
instructional materials, and other current non-transportation expendl- 
txxres); revenues by source; equalized property values (a component of 
WEALTH); counts of students and teachers; teacher education, experience, 
and If available, test scores; and assorted characteristics of the 
students. This must be supplemented by teacher salary schedules and by 
demographic data. The former can usually be obtained from the state 
teachers' association (the affiliate of the National Education 
Association is a good source). The latter can be obtained from Census 
of Population files, which are availablt, aggregated to the school 
district level, from the National Center for Education Statistics. 
This will generally not be available, however, for districts with less 
than 300 pupils* States with many such districts may find it impracti- 
cal to implement a price index. Others may aggregate such districts 
for indexing and treat them as a single unit, or may assume that they 
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are similar to the smallest districts included in the census files 
(say those between 300 and 400 enrollment) and assign to them the 
average index value of the latter. It is assumed here that no pirimary 
data collection is undertaken for such districts. Under these assump- 
tions the necessary data file could be assimbled with approximately 
one-half year of cc^ined analyst and programmer effort. 

Steps (c) through (e) are straightforward computing tasks and can 
easily be accomplished with a one-person month effort. Step (f) was 
discussed previously and involves negligible effort. 

The last step involves maintenance of the index for long-term use. 
Once the price index has been determined it can be used for successive 
years iintJl there is reason to believe that prices have changed in one 
district relative to others. Such a change could result either from 
local changes (changes in the values of EFFORT, AID, or of the exo- 
genous variables) or from global changes (changes in the structure). 

One area a state may want to address is the accuracy of census 
demographic data that is nearly ten years old. In some districts 
population movement may be significant over a decade. If this is felt 
to be the case then a survey could be conducted every few years to 
estimate changes In the few (5 co 10) variables based on census data. 
Such a survey would not be at the household level, but could obtain 
most of the needed data from local organizations such as chambers of 
commerce, from state agencies (e.g., Employment Service for OPCOST) or 
from estimates based on trends revealed in the Current Population 
Survey. This issue should be addressed by the analysts directing the 
price index proiect. If it is decided that such periodic adjustments 
are needed » we istimate, based on our experience in locating data 
sources and obtaining similar data, that such an effort would take one 
to two years of staff effort. This would not need to be done more often 
than each second year, at most, however. Therefore, the annual effort 
required is estimated at from one-half to one person year. 

Structural changes will occur much more slowly. These necessitate 
a respeclf icatlon of the model (23) and reestimation of the coefficients. 
It would probably suffice to recalibrate the model for such changes once 
each ten years. A somewhat different model would be needed for this 
purpose because the present structure modeJ.s existing behavior, which 
takes place in an environment with no price index. After ten years 
under a price index, district behavior patterns will be different. 
Some expansion of the theory will be necessary to update the model accor- 
dingly. This will require effort of the research staff, in addition to 
the recomputatlon of the index from the new model. This effort is 
estimated at one person year, although that vould increase somewhat if 
the state desired to have several analysts examine tlie problem concur- 
rently. 

Tiie total work estimated here amounts to a start-up effort of about 
13 to 15 person-months plus six to twelve person-months per year if 
biennial updating of exogenous variables is desired, and one person year 
each ten years for modifying the model. 
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Alternatives 



The indexing method given above is complicated. That was necessary 
in order to accurately model school district behavior. But this com- 
plexity makes the index difficult to understand and evaluate for many 
policy makers. It is conceivable that a simple surrogate index could 
serve adequately. If such a surrogate correlated highly with the 
more accurate analytically based index then the policy makers might be 
willing to sacrifice a little accuracy in exchange for the simplicity 
of the surrogate. 

Since education is so labor intensive, a logical surrogate index 
is one based on the local wage level. Therefore, in order to test 
whether such a surrogate may be acceptable, an alterative index based 
on the single variable OPCOST could be computed and compared to the 
analytical index. This surrogate would be computed as the ratio of 
the district OPCOST to the state average value of that variable. 

Alternatives between these two extremes are available but will not 
be considered further. The reason for this is that almost any attempt 
to construct an index more accurate than OPCOST leads immediately to 
regression analysis. For the present purpose, there is more similiarity 
between a simple single-equation regression model and the model (23) 
than between such a single equation model and the OPCOST index. In 
oth(>r vords, once the leap to regression modelling is made, there is nc 
reason to stop short of a comprehensive model because little additional 
loss of understanding by the non-technical user is involved. 
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4, Empirical Analysis 



The structural model has been applied to data from two states, 
Ohio and Michigan. An Education Price Index (EPI) was constructed 
for each district and the impact of hypothetically implementing this 
EPI was examined. The results are presented in this chapter, along 
with an analysis of the sensitivity of the EPI to changes in certain 
assumptions underlying the construction of the index. A surrogate 
Index is also compared to the EPI. 

Data Requirements and Sources 

Implementation of the methods of the previous chapter requires 
data on a variety of school district characteristics, including finan- 
cing, staffing, pupil characteristics, and local demographic and labor 
market characteristics. The following sources of data were utilized. 

Ohio • District finance, staffing and some pupil characteristics 

from the Ohio Education Department Standard Forms 5, 12, 
and 25. 

• School district tax rates from the Ohio Department of 
Taxation* 

Teacher salary schedules and education and experience 
levels of teachers in each district, from the Ohio 
Education Association. 

District socioeconomic characteristics from the .National 
Center for Education Statistics' Census Fifth Count 
School District Data tape CSDDT) . 

• Additional socioeconomic data from the Coimty and City 
Data Book. 

Michigan • District finance, staffing, pupil characteristics and tax 
rates from the Michigan Education Department Comprehensive 
Data tape. 

• Teacher salary schedules for each district, from the 
Michigan Education Association. 

• District socioeconomic characteristics from the NCES 
Census Fifth Count SDDT. 

• Additional Socioeconomic data from the County and City 
Data Book. 

The Ohio data covers the 1976-77 school year, except for census 
data, which is from the 1970 census. Michigan data for 1976-77 was 
incomplete at the time it was obtained, so most data from that state 
covers the 1975-76 year. 

Some important Information was not available. The primary example 
is in separate measures of prices and qxiantlties of the variable OTHER 
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of the previous chapter. A less serious case is the lack of detailed 
salary and quaLtity data for non-teaching instructional staff. It is 
assumed that their price Index is the same as that for teachers. A 
third gap concerns the price of teachers: salary is only part of the 
price; total price also includes fringe benefits. We were able to 
obtain fringe benefit information for many districts in Ohio, but the 
data was not so widely available as to be useful here. 

No direct measure of teacher quality w£.s available in either 
state, so the variable EDLVL will serve a dual role in the model, 0s 
previously discussed. Finally, some pupil characteristic variables, 
such as attendance rates, were unavailable. 

All required data items were available for 602 of the 616 operating 
school districts listed by the Ohio Education Department. Joint voca- 
tional districts are not included. The 14 other districts had enroll- 
ments less than 300, so are not on the NCES Census Fifth Count Data 
file. Of the total 587 operating school districts in Michigan, 53 
were deleted from the file because they serve elementary students 
only; 18 were deleted because their enrollment was less than 300 (so 
census data was not available) , and 70 had to be deleted because of 
data errors. This leaves 446 districts in the Michigan data base. 

Estimation of the Structural Parameters 

The structural form CS) is restated in (34) , which reflects the 
discussion of specific variables that followed (23). Structure (23) 
also contained an equation for AID. Whether or not that equation should 
be incorporated depends on how state aid is determined. If power equal- 
ization or some other form of state aid is employed that depends on 
district actions, then AID is endogenous. Otherwise, AID is exogenous 
and no equation for it is needed. Both Ohio and Michigan have a form 
of partial power eqxaalization, so AID is endogenous. There is, however, 
no linear equation that accurately expresses the relationship of AID to 
the other variables in this system. For example, the forms of power 
equalization used in the two states do not include recapture and do not 
equalize effort beyond a certain point. Moreover, they are both based 
on equalized property value and millage rate, rather than WEALTH ana 
EFFORT as defined above. Thus, although one could approximate AID as 
a linear function increasing with millage rate and decreasing with EFV, 
the latter two variables are not, and should not be, incorporated into 
the structure, for the reasons given previously. (See Chapter 2). 

The problem remains that AID is endogenous, yet if an approximate 
equation for it is included in the structure, it will not be clear how 
to interpret that equation* But, if AID is treated as exogenous, this 
may bias parameters elsewhere in the structure. Nevertheless, our 
preference is to employ a structural form that is understood; that is, 
we prefer not to include an equation for AID, since we would not know 
how to interpret it. But we would not exclude such an equation if that 
would result in a serious specification error. That is unlikely to 
happen, however (cf. Cragg (1968)). In any case, the structural 
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STSAL - - bii RATIO + bi2 EDLVL + EFFORT + bjit WEALTH 
+ bis TITLEI + bis CAT + bi7 AID + ki + ei 

STSAL - - b2i RATIO + hiz EDLVL - b23 PTCHR + b2it OPCOST 
+ b25 DENS + b26 LADM + b27 MNRTY + b28 POVCH 
+ b29 BRKHME - b2io ACH + k2 + 62 

EDPRM - ± b3i EDLVL + b32 EFFORT + b3 3 WEALTH + h^k TITLEI 
+ b3s CAT + b36 AID + kj + 63 

EDPSM - bi+i EDLVL - bi+2 EXPER - bi+a RATIO + bi+i^ OPCOST 

- bits ACH + kit + ei+ (34) 

EXPRM » bsi EDLVL - b52 EXPER + b53 EFFORT + bsi^ WEALTH 
+ bss TITLEI + bsg CAT + bsy AID + ks + 65 

EXPRM » bsi EXPER - bsi RATIO + be 3 EDLVL + hsk OPCOST 
+ bss MNRTY + bss POVCH + bgy BRKHME - bsa ACH 
+ bs9 LADM - bsio STBLTY + ks + eg 

INSM - b7i EFFORT + hji AID + by 3 WEALTH -I- by^ TITLEI 
+ b7s CAT + ky + 67 

EFFORT - bgi STSAL + bg2 EDPRM + b9 3 EXPRM - bgi^ AID 

- bgs RESD - bas DEP + Bgy PENRL - bgg TITLEI - bgg CAT 
+ bgio FINCOL ± bgn WEALTH ± bgi2 WEALTH^ 

± b3i3 WEALTH^ + kg + eg 

OTHER » bgi EFFORT + b92 AID + b9 3 WEALTH + bgi^ TITLEI 
+ bgs CAT ± bgs OPCOST + kg + eg 

PTCHR - RATIO x PENRLC 

parameters were estloated both with and without an equation for AID 
and there was little difference In the results; therefore, AID will be 
treated as exogenous. (It Is notable that If AID Is treated as endo- 
genous, It decreases as EFFORT Increases and increases with WEALTH In 
Ohio, and also decreases with increasing EFFORT In Michigan. In Ohio, 
which subsidizes EDLVL and EXPER, AID decreases as these increase. The 
relevant regression results are shown in Appendix A.) 

Structure (34) is subject to some degree of collinearity. In order 
to make the coefficients more stable, the most serious collinearities 
were removed. This resulted in the removal of EXPRM from Ohio's EFFORT 
equation and of LADM from Michigan's entire structure and AID from that 
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state's OTHER equation. The regression results with these variables 
included are shotra in Appendix A. The extent of collinearity among 
the structural parameters (i.e., the coefficients) remains high in 
some equations. This must be considered when interpreting the results. 

The regression results are shown in 35-o and 35-m for Ohio and 
Michigan, respectively. The standardised coefficients (B's) and t- 
statistics are given under each variable. The t's are in parentheses. 
One, two, or three asterisks are shown under those that are statisti- 
cally significant at the 10, 5, or 1 percent level, respectively, 
using the one-tailed test. 

Most coefficients have the predicted sign, and most of those that 
do not are insignificant or only marginally significant. The chief 
differences are as follows. TITLEI and CAT have an insignificant 
impact on the teacher prices in Michigan, except that districts with a 
high TITLEI are willing to pay a higher EXPRM. In Ohio, TITLEI and 
CAT are associated with a slight district preference for more INSM 
and OTHER rather than more teachers. This does not necessarily mean 
that districts in Ohio with high TITLEI or categorical aid are expected 
to pay lower teacher prices or hire fewer teachers, but only that, for 
a given quantity and quality of teachers, they would not pay as much. 
However, since they have more money available the quantity and quality 
that they want may be higher. The net effect could be either positive 
or negative. 

This point also applies to the exogenous variables with insigni- 
ficant or marginally significant coefficients. A few coefficients of 
exogenous variables are more troublesome, however. The negative 
coefficient of POVCH in Michigan's supply equation for STSAL is unex- 
pected, as are the positive coefficients of ACH and ST3LTY in the 
EXPRM supply equation for Michigan and Ohio, respectively. These 
suggest that supply and demand have not been completely separated in 
these equations. 

The surprisingly insignificant and negative coefficient of OPCOST 
in Michigan's STSAL supply equation might also fall into this category, 
but is more likely the result of collinearity with the very strong 
coefficient of RATIO in that equation (see Appendix A for the correla- 
tion matrices of the coefficients). The behavior of DEP in the EFPORT 
equation is also partly due to collinearity (with PENRL) , and the 
coefficient of FINCOL in that equation for Ohio may be due to the 
collinearity with the coefficient of EDPRM, and to a lesser extent, with 
that of RESD. 

Overall, the system appears to behave as expected, although there 
are some notable exceptions. On the positive side, recall that EDLVL 
was proposed as a surrogate for teacher quality. This variable does 
indeed behave very much like a measure of teacher quality in both Ohio 
and Michigan. If one compares standardized coefficients, it is by far 
the most significant variable in the teacher supply and demand price 
equations, dominating all six of these equations in Ohio and all three 



STSAL - - 6229 RATIO 5028 EDLVL f 5.0 EFFORT f 7. 232 WtLAl.TH - 2.AJA TlTLEl - 0.6689 CAT ^ 0.5212 AiU f 7253 
- 0.074(-0.94) 0.974(9.29) 0.167(2.39) 0.033(0.31) - 0.079(-2.2) - 0.055(-1.6) 0.102(2.29) 

Aft* *** ** * ** 

- 0.4826 K - 79.152 ST.ERROR - 413.62 



STSAI. - 3931 RATIO + 2415 EULVt f 177.8FTCIIR -¥ 0.2097 OPCOST f 0.04192 UENS + 118.6 LAUH - 20S.3 NNRlY - 185.4 FOVCH f 258.9 BRKIIME f 251.2 ACII ^ 5241 
0.047(1.10) 0.468(6.30) 0.047(1.16) 0.275(6.07) 0.068(1.45) 0. 169(3.41 0. 2 J(-0. /I) '0.021(^0.55) 0.086(2.69) 0.031(0.90) 
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R - 0.5613 F - 75.6?7 



ST.ERROR - 381.82 



eOPRM - 1293 EULVL f 0.9896 EFFORT ~ 4.067 WEALTH - 0. 3296 TlTl.El f 0.02646 CAT f 0. 1 127 AIU f 1 1 1 1 

0.525(5.01) 0.06(0.67) > 0.039(-0. 56) - 0.022(-'0. 50) 0.005(0.10) 0.046(0.80) 
*** 

R^ - 0.1064 F - 11.807 ST. ERROR - 259. 14 

EDPRH - 1019EUI.VL f 23.37 EXPER - 146 RATIO ~ O.OUI262 OPCOST 2.505 ACII + 1114 

0.414(3.82) 0.078(0.63) > 0.004(-0. 07) -0.003 (-0.07) 0.001(0.01) 
*** 

R^ - 0.1059 F - 14.114 ST.ERROR - 259.00 



EXPRN - 449.8 EDLVL 39.25 EXPER + 0.4998 EFFORT + 1.296 WEALTH - 0.3728 TlTLEl - 0.0571 CAT + O.OS639 AID - 25.99 

0.694(7.19) 0.495(6.50) 0.115(1.97) 0.048(0.99) - 0.097 (-3.24) - 0.038(-1.25) 0.088(2.31) 

*** *** *** *** A** 

R - 0.6166 F - 136.488 ST.EMiOR - 44.67 
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12.64 EXPER ^ 1024 RATIO + 341.6 |a)LVL f 0.02718 OPCOST + 3.963 HNRTY - 27.93 POVCH + 18.99 BRKIIME - 2.4 ACU + 17.43 LAUH f 95.61 STBLTY - 179.3 

0.159(1.62) 0.097(2.76) 0.527(6.97) 0.284(7.99) 0.004(0.11) - 0.025(-0.74) 0.050(1.70) - 0.a02(-'0.08) 0.198(4.88) 0.051(1.02) 

* *** *** *** ** *** ** 

R^ - 0.6792 F • 125.115 ST.ERROR » 40.97 



INSN • -0.6168 EFFORT - 0.07388 AID f 10.99 WEALTH f 1.236 TITLEl + 0.1079 CAT + 49.42 

- 0.187(-2.78) -0.153(-3.38) 0.535(13.31) 0.424(10.97) 0.094(2.40) 

*** *** *** *** *** 

R » 0.3209 F - 56.335 ST.ERROR - 44.79 



EFFORT- -0.001862 STSAL f 0.0225 EDPRN - 0.05925 AID - 37.62 RESD + 6.949 DEP + 56.95 PENRL + 0.07295 TITLEl - 0.05072 CAT - 45.92 FINCOL + 1.331 WEALTH 
- 0.065 (-0.61) 0.373(1.78) - 0.405(-9.9l) - 0.357(-7.47) 0.046(0.82) 0.332(5.29) 0.082(2.17) ' 0. l45(-'4 . 25) - 0.192(-2.31) 0.213(1.65) 
** *** *** *** ** *** ** ** 



- U. 001874 WEALTH^ + 0.00018ti6 WhALTII^ f 25.91 



R 



0.4B54 



F - 46.302 ST. ERROR - i|.92 



0.005(-'0.02) 



0.013(0.08) 



OTHER - 3.154 EFFORT f 0.2441 AID + 36.98 WKALTII + 1.498 TlTl.El + 0.4885 CAT + 0.008317 OPCOST - 247.2 
0.452(8.16) 0.239(6.40) 0.849(23.20) 0.?42(7.53) 0.201(6.22) 0.054(1.53) 

_ V.A* *** *** *** * 



0.5463 



F - 119.403 ST.ERROR - 77.70 
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STSAL- --361BO RATIO f 3021 EDLVL ^ 4.439 EFFORT f 17.03 WEALl'lt f 0.0B:19 TIUJlI - O.B096 CAT + 0.2U86 AID f 9551 
•0.329(-3.74) 0.769(6.82) 0.197(1.60) 0.09fl(1.19) 0.031(0.74) - 0.051(-1.0/) 0.150(..60) 

*** *** * A 

R - 0.3405 F - 32.310 ST. ERROR - 393.20 

STSAL - - 47600 RATIO + I326EDLVL - n5.9 PTCIIR • 0.04177 OFCOST + 0.129 DLNS + 478.6 HNRTY - 1411 FoVCII ^ J53.6 URKIINE + 9,369 ACII ^ 1M60 

- n.433(-3.22) 0.337(3.40) - 0.054(^0.83) - 0.097(-'l .08) 0.271(4.94) 0.090(1.60) - 0.169(2.89) 0.128(2.85) 0.031(0.62) 
2 *** *** *** *** *** 

R - 0.3957 F - 31.720 ST.EUROR - 377.26 

EDPRM - 4060 EDI.VL + 15.03 EFFORT + 66.31 WEAI.TU + 0.06i8B TIILEI + 0.2136 CAT + 1.024 AID - 1997 

0.866(8.69) 0.560(5.23) 0.320(4.57) 0.020(0.36) 0.011(0.26) 0.446(5.58) 

2 *** *** *** *** 

R - 0.4792 r - 67.318 ST.ERROR - 416.50 

EDPRM - 263J EDI.VL + 30.21 EXPER - 12950 RATIO ^ 0.16B1 OPCOST - 3.3^5 ACH ~ 697.7 
0.561(5.74^ 0.111(1.15) - 0.099( 1.22) 0. 326(5. '>6) - 0 010(^0.29) 

*** 4** 

R - 0.5032 F - 89.141 ST. ERROR - 406.32 

EXPRM - 7H4.7 EDLVL - 11.28 EXPER + 4.294 EFFORT + 20.06 WEALTH + 0.04672 TlTLEl - 0.06114 CAT + 0.2541 AID - 117 
0.889(7.59) - 0.219(-2.08) 0.850(7.65) 0.514(6.43) 0.079(2.22) - 0.017(-0.41) 0.588(6.25) 

,^ *** ** *** *** ** *** 

¥ - 0.5381 F - 72.896 ST.EHROR - 73.87 

tn 

O EXPRM - 12.76 EXPER - 7496 RATIO + 218.5 EDLVL ^ ). 05727 OPCOST + 57.82 MNBTY + 126.5 POVr" ^ 17.6 BHKIIME + 4.236 ACH - 237 STBLTY + 199.8 
0.248(1.93) - 0.304(^3.72) 0.248(1.97) 0.591(9.85) 0.049(1.09) 0.067(1. 0) -0.028(-0.84) 0.062(1.49) - 0.089(-2.06) 

2 ^* *** ** *** * * ft* 

R "0.6532 F - 91.244 ST. ERROR - 64 . 1 5 

INSM - - 0.3778 EFFORT - 0.003197 AID + 3.058 WEALTH + 0.01184 TITLEl f 1.156 CAT ^ 99.89 

- 0.137(-1.36) - 0.014(-0.18) 0.144(2.40) 0.037(1.04) 0.595(15.87) 
2 * *** *A* 

R - 0.4812 F - PI. 629 ST.ERROR - 42.61 

EFFORT « - 0.02485 STSAL ^ 0.01326 EDPRM + 0.03518 bXPBM ~ 0.06383 AID - 10.64 R1£SD + 24.52 DtP H 5/. 98 PENKL + 0.001434 TiTLEl + 0.02109 CAT 
- 0.559(-3.54) 0.356(1.75) 0.178(1.19) - 0. 7A7(-18. 29) -0. 1 1 7(~2 . 87) 0.11(1.95) 0.2J5(^,.99) 0.012(0.32) 0.030(0.71) 

*** ** **A *A* A* A** 

♦ 4.926 KINCOL - 3.608 WEALTH - 0.0648 WEAI.IH^ + 0.005/i WLALTH^ I 261.9 

0.013(0.20) - 0.467(~4.1b) - 0,072' 0.57) 0.100(0.34) 

2 *** 
R - 0.4916 F - 32.129 ST.ERUOK - 15.44 

OTHER - 0.3392 EFFORT + 9.504 WEALTH + 0.02143 TliLEl H 1.023 CAT - 0.005913 Ol'COST 252.3 

0.086(1.47) 0.319(5.81) 0.048(1. lA) 0.377(8.35) - 0.0B(-1.45) 

2 * *** *** A 
R - 0.2706 F - 32.653 ST.EUKOR - 70.67 




The behavior of EFFORT and of AID in the quantity equation for 
INSM is contrary to expectation. Districts with high values of EFFORT 
and AID may prefer to purchase teachers and OTHER. Evidently, more 
information is needed to accurately specify this equs^tion. This equa- 
tion plays only a small role in deriving the EPI, so this shortcoming 
is not critical. 

Other than the insignificance of a few exogenous variables already 
noted, the EFFORT equation appears as expected except for the coeffi- 
cient of STSAL. This may be at least partly due to col^inearity in 
Ohio with the coefficient of WEALTH (r » -.73) and in Michigan to 
moderate collinearities with both EDPRM and WEALTH (r -.58 and 
r » -.52, respectively). Note the prominence of AID in this equation 
for both states. It is the most significant variable and its sign is 
negative. Since both states have a form of power equalization based on 
EPV, it appears that high AID districts tend to have substantial levels 
of income rather than property wealth. 

The equations for OTHER are as expected, but recall that the sign 
of OPCOST was uncertain. Its positive impact on the supply price of 
OTHER dominated its negative Impact on the demand in Ohio; the reverse 
was true in Michigan. Thiis, in computing the EPI for Michigan, the 
influence of OPCOST will be held constant, for the reason given in the 
preceding chapter. 

The role of WEALTH in the EFFORT equation is of interest. In 
Ohio, EFFORT is a nearly linear increasing function of WEALTH, whereas 
in Michigan it is a decreasing function, with positive second partial 
derivative in the relevant range. These results are consistent with 
the Implications of figure 3, with Ohio districts operating on the left 
side of that staters curve, and Michigan districts on the right side 
of its curve. Ohio districts are on the left side because Ohio's 
curve is shifted right by the high level of non-local revenue (55 
percent /ersus 44 percent in Michigan). Michigan districts are shifted 
even further to the right relative to those in Ohio because the average 
level of WEALTH is higher in Michigan. 

Education Price Index 

An EPI was computed for each district according to the procedure 
in the preceding chapter. Briefly, the three teacher demand price 
equations are solved simultaneously for RATIO, EDLVL, and EXPER, using 
actual values of CAT and TITLEI and holding all other variables in 
these equations constant at the state means. These quantities are 
then substituted into the three supply equations along with actual val- 
ues of the other variables, and the supply prices are computed. The 
equation for INSM yields an estimated quantity, allowing only CAT and 
TITLEI to vary. The price of INSM is assumed to be constant. The 
supply ^rice of OTHER is computed by allowing only OPCOST to vary in 
its equation in Ohio. The price is taken as constant in Michigan since 
the -emand side of OPCOST outweighed its supply Impact in that equation. 
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The five component prices are weighted and combined as described 
previously. 

The results are given in Table VI. This table gives district 
name, the five weights, the five component indices, the composite EPI, 
and the rai.k order. Districts are arranged in the order in which 
chey appear on data files provided by the respective state education 
departments. This results in their being grouped by county in both 
states. In Ohio, districts within a county are divided into three 
groups: City, Exempted Village, and Local. A blank line separates 
counties in Table VI, 

Several aspects of this EPI should be noted. First, the variation 
is rather small; it ranges from .9393 to 1.0798 in Ohio, and from 
.9394 to 1.1071 in Michigan. The large cities tend to have higher 
indices; within counties, the cities tend to be highest, followed by 
suburbs, and then the rural areas, although a few remote areas have a 
high EPI. The highest index in Ohio is that for Switzei .and of Ohio 
Local, which is the only di<?tzxct in its county. This is followed 
closely by Akron (1.0787) and Columbus (1.0777). The cities of Toledo 
(1.0674), Cleveland (1.0658), and Dayton (1.0652) are also among the 
highest. Cincinnatti is moderately high, at 1.045. 

In Michigan, Detroit stands out among all districts with an EPI 
of 1.1071. The next highest is Highland Park City, with an EPI of 
1.0698. The six highest EPI's are all in Wayne County (Detroit's 
county). The next four are all in either Wayne or adjoining Oakland 
county. 

Sensitivitv Analysis 

The complexity of structure (34) and the method of extracting the 
EPI from it leads one to wonder how sensitive the EPI is to changes in 
(34) or in its application to the EPI. For this reason, several 
chaages were made in the process and the index recomputed and compared 
to the EPI. These changes are as follows: 

1) Hold constant the variables with incorrect signs 

2) Leave out variables with the wrong sign if collinearity 
exists and reestimate the parameters of the system 

3) Use EPV per pupil and millage rate in place of WEALTH 
and EFFORT throughout the system 

4) Use actual values of EFFORT instead of the state 
average when solving the three demand equations for 
the teacher quantities 

5) Add a variable representing the number of days 
teachers were on strike during the last three years, 
to each equation and reestimate the parameters. 
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0. 


1^ / 


u. 


uu 


0 


.0/H 


0 


• Ub 


0.^13 


1 . 169 


1 . 


olb 


0.b66 


1 .000 


0.95S 


ULLPHOS CITY S.O. 




u. 


^^6 


u. 


Old 


0 


. loo 


U 


.0M6 


0. i30 


0.962 


1. 


000 


0.9d9 


1 .000 


0.99li 


LIMA CITY S.O. 




u. 


i6l 


0. 


0 m 


0 


.ObO 


0 


.12b 


0.^16 


1.071 


1 . 


00b 


1 .0i2 


1 . 000 


0.99b 


BLUFFTON EX ViL S.O 




0. 


b09 


0. 


u^u 


0 


. 107 


0 


.0/7 


0.2O7 


U.9b7 


0, 


999 


0 .9S9 


1 . 000 


0.99b 


ALLF.N EAST LOCAL S.O. 




0. 


bJ^ 


u. 


U2U 


0 


.111 


0 


. 06S 


0.2/1 


0.9/0 


0, 


99b 


0.9bti 


; .uoo 


0.99b 


dATH 1 OCaL S.O. 




u . 




0. 


U 19 


u 


. 10^ 


0 


. 0 79 


0 . 30 7 


0 .9bb 


0. 


99b 


0.996 


1 . 000 


0 .99b 


ELlOA LOCAL S.O. 




u. 


bJl 


u. 




0 


.111 


0 


.06b 


0.273 


0.9b2 


0. 


99b 


l.OlO 


1.000 


0.99b 


MtkWY LOCAL S.O. 




u. 




0. 


ou 


0 


.07? 


0 


. 1 3b 


0.^30 


0.962 


1. 


009 


0.9^7 


1 .uoo 


0.99b 


brIAWNEE LOCAL t>.0. 




u. 




u. 


0^1 


0 


.113 


0 


.061 


0.262 


0.99 7 


0, 


99'* 


1 .00/ 


1 .000 


0.99b 


Sl^tNCEHVlLLE LOCAL S.O. 




u. 


'»bb 


u. 


I»I9 


0 




0 


. Obb 


0.30^ 


0.9b9 


1 . 


001 


0.972 


1 .000 


0.99b 


ASHLANO CIIY S.O. 




0. 


bU6 


u. 


o^u 


0 


. lo7 


0 


.07b 


0.290 


1.10/ 


0. 


99^* 


0.9/1 


1 .000 


0.9d2 


LOUOONVlLLt-PLKkYSVlLLt 


EX VIL 


u. 


k /3 


u. 


Ulb 


0 


. lul 


0 


. 092 


0.31b 


0.9d't 


1 , 


002 


0.9^1 


i.ooo 


0.9d2 


hillsoale local S.O. 




u . 


^9 J 


u . 


0 |9 


0 


. 1 


0 


.0/7 


0.30/ 


0.9/6 


0 * 


99b 


0.931 


1 . 000 


0 . 9ti2 


mapleton local S,0. 




u. 


1 


0. 


01 / 


0 


.09b 


0 


.093 


0.3b'« 


0.967 


1. 


.001 


0.912 


1 .000 


0*902 


ASHfAUULA aula CIIY S.O. 




0. 


bl 7 


u. 


o^u 


0 


.109 


0 


.0/b 


0.276 


1 .063 


0. 


999 


1 .061 


1 .000 


0.999 


(.ONNt'AUT AKEA city S.O. 




1). 


SI / 


u. 




0 


. 109 


0 


.0/7 


0.27H 


1 .01 0 


0. 


999 


1 .029 


1 .000 


0.999 


OENk VA AI^Ea CI TY S.O. 




u. 


bl^ 


0. 


020 


0 


. lob 


0 


.0/b 


0.2b2 


l.OO'i 


0. 


99b 


1.01b 


1 . 000 


0.999 


HUCt^EYC LOCAL S.O. 




u . 


S6 7 


u . 


022 


0 


. 1 w 


u 


. 060 


0 .23b 


1 .01 1 


u 


. 99b 


1 . 029 


1 . 000 


0.999 


Gr^ANO VALLtY LOCAL S.O. 




0. 


^'t / 


u. 


01 / 


0 


.096 


0 


.09b 


0.3'«^ 


0.96b 


1 


.002 


0.9b3 


1 . 000 


0.999 


JEFftMSON AktA LOCAL S.O 


• 


u. 


SUO 


0. 


0 19 


0 


. 106 


0 


.081 


0.29'* 


0.9b9 


0 


.^j99 


1 .002 


1.000 


0.999 


HYMATUNSNG VALLtY LOCAL 


S.O. 


0. 


^ Jb 


u. 


01/ 


0 




0 


.09 7 


0.3b6 


0.963 


1. 


.002 


0.963 


1 .000 


0.999 


AlhkNS CITY S.O. 




u. 


^^b 


u. 


017 


0 


.09/ 


0 


. 1 


0.337 


1.033 


1 


.006 


O.bb/ 


1.000 


0.9Sb 


NELSONVILLE-YOUK CIlY S. 


0. 


u. 




u. 


019 


0 


. lO'i 


0 


.U91 


0.301 


0.9ol 


1 


.003 


0.b57 


1 .000 


0.9Sb 


ALtXANOEK LOCAL S.O. 




0 . 


Jb^i 


0. 


olt> 


0 


. Ob6 


0 


. 1 2b 


0 . 3b'« 


0 . 9^ b 


1 


.010 


0.b36 


1 . 000 


0.9ba 


KtOEMAL-riOCKiNG LOCAL S. 


0. 


0. 


392 


u. 


Olb 


0 


.Ob6 


0 


. 1 lb 


0.392 


0.9^1 1 


1 


.006 


o.biO 


1 .000 


0.9Sb 


ThIH'ILE LOCAL S.O. 




0. 




u. 


017 


0 


.09^? 


0 


. 117 


0.3*j»2 


0.92b 


I 


.009 


0.b^9 


1 .000 


0.9bb 


bAlNl MAkYS CI r Y S.O. 




0. 


b3tj 


u. 


020 


0 


.Ill 


0 


.06b 


0.2c>b 


1 .0 ib 


0 


.99b 


0.997 


1 .000 


0.990 


WAHAKONk TA CIIY S.O. 




u . 


dI3 


u. 


020 


0 


. lOb 


0 


.072 


0.2b7 


1 .0b2 


0 


.997 


0.999 


1 . 000 


0.990 


MiNblFU LOCAL S.O. 




u. 


SSI 


u. 


021 


0 


• 1 \^ 


0 


.061 


0.2t>3 


0.96b 


0. 


99b 


0.961 


1 . 000 


0.990 


NKW llWLMtN LOCAL S.O. 




u. 


blU 


0. 


020 


0 


.10/ 


A 


.072 


0.291 


0.9bb 


0 


.997 


0.9^1 


1 . 000 


0.990 


i>iLW hNOXVlLL^ LOCAL S.O. 




(J. 


bi3 


0. 


0^0 


0 


.111 


0 


.06b 


0.26b 


0.9 ib 


0 


.997 


0.919 


1 . 000 


0.990 


WAYNEbF iLLO-GOSOtN LOCAL 




0 . 


bU'* 


0 . 


0 1 9 


u 


. i Ob 


0 


.0/6 


0 . 2 9 


0 . 9b 3 




99 b 


0.920 


1 . 000 


0.990 


UtLl A IKE CITY S.O. 




0. 


k^h 


u. 


017 


0 


.09/ 


0 


. 100 


0. 137 


1 .009 


1 . 


uo^ 


0.9/2 


1 . 000 


0. )bb 


mahtins fepky city b.O. 




u. 


Jt> 


u. 


01 / 


0 


.09b 


0 


.lib 


0.33/ 


1 .0(lb 


1 . 


0 09 


0 .975 


1 .000 


0.9L<b 


(jtOUGETOwN tX VIL S.O 




u. 




u. 


0 1^ 


0 


. lOb 


0 


.080 


0.30 1 


0.9/1 


0 


.*>99 


0.901 


1 .000 


0.97? 


LAbltHN LOCAL S.O. 




u. 




u. 


old 


0 


.099 


0 


. loo 


0.32 7 


0.971 


I 


.00^ 


0.b99 


1 .000 


0.977 


<^ AYk TTFVILLF-HtHHY LOCAL 


S.O. 


u. 




0. 


019 


0 


.10) 


0 


.083 


0 . J Hi 


0.9J'* 


0 


.999 


0.b6l 


1 .000 


0.977 


WIHLEY-1»N|0N«LEWIS LOCAL 


S.O. 


u. 


Ibl 


u. 


01^ 


0 


.0/9 


0 


. Ib2 


0.^0^ 


0.9/0 


1 


.01/ 


O.b/6 


1 .000 


0.977 


wlstlmn-h*^own local S.O. 




u. 




0. 


01 / 


0 


.O^i^ 


0 


. lOb 


0.3^9 


1.012 


1 


. 006 


0.9o^ 


1 . 000 


0.977 


FAII^FIELO CITY 




u. 


b^/ 


u. 


020 


0 


.110 


0 


. 066 


0.2/ / 


1.016 


0 


.99b 


1 .Ob3 


1 • 000 


l.Ol"* 


HAMILTON CIIY S.O. 




0. 


^ J3 


u. 


01 / 


0 


.09^ 


0 


. 099 


0 . )ti 7 


1 .069 


1 


.002 


1 .099 


1 .000 


i.ou 


MiOOLLTOwN CMY S.L. 
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IrllU> RIVtKS LOCAL S.U» 

flNOLAY CIlY b.O. 
AHCAUlA L*^:AL S.l>. 
AULIwrT^rl LOCAL b.U. 
COMY-HAWbOM LOCAL S.O. 
LlbfJUY-kiENIUN LOCAL S.O. 

mccomu local s.a. 

VAN UUWFN L0CA» S.O. 
VANLOli LOCAL S.U. 

KtNTUN CITY S.O. 

AliA EX VIL S.O 

HAi<:)lN NOfUhKitM LOCAL S.O. 

*uik>i:honi local s.d. 

IMVtWOALK local S.O. 

Ut^^tki SCIOlO VALLtY LOCAL S.O. 

HAi^UlSON HILLS CITY S.O. 
CONOffON VALLLY ONION LOCAL S. 

NAPOLEON CI I Y S.O. 
MOL<>AlE LOCAL S.O. 
LltU^'lY CtNFtW LOCAL S.O. 
HAIIMCK hENUY LOCAL S.O. 

hiLLShOHO ClIY S.O. 
iiHtENE ItLl; EX VIL S.O 
UKIGHT LOCAL S.O. 
^AIUFIELO LOCAL S.O. 
LYNLimUUO-CLAY LOCAL S.O. 

LOGAN ClIY S.O. 

tASi HOLMtS LOCAL S.O. 
WLSI HOLMES LOCAL S.O. 

bLi LfcVUE CITY S.O. 
UOHwALK CllY S.O. 
WU - AHO CllY S.O. 

HO*' villE local S.il. 

N JNOON LOCAL S.O. 
SUUlM CKNfHAL LOCAL S.O. 
WtSTtHN HESI^HVt LOCAL :>.0. 

JACKSON CITY S.O. 

Wt LLSTON CllY S.O. 

OAK rtlLl UNION LOCAL S.O. 

brUMLNVlLLt ri lY S.O. 
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DISIUICI NAMt 



I 1 



1 3 



IS 



HANK 



lO^IONTO CITY S.O. 
UUClvCYE LOCAL S.O. 
fOISON LOCAL S.li. 
INDIAN CWttK LOCAL b.ll. 

MOUNT VLHNOn CHY S.U. 
CtNTtkbUkG LOCAL S.O. 
(JANVlLLt LOCAL S.U. 
LAST KNOX LOCAL S.U. 
KKthLMlCKTOv^N LOCAL S.U, 
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OlSTKlCT NAMt 



SHtff ItLO-SiltfKItLO LAKt C||Y 
AMHtMSI tX \f\L S.U 
WtLLlNGlON ex ViL S.O 
AVON LOCAL S.O. 
CLtAi^VlFW LOCAL S.U. 
COLUMBIA LOCAL S.U. 
flKtLANOS LOCAL S.U. 
KtYSIONL LIXAL S.U. 
HlUVltW LOCAL S.O. 
SUUTil AHHfWSr LOCAL S.O. 

MAUMtE Cify S.U. 
OWfcOON CITY S.O. 
SYLVANIA CIlY S.O. 
lOLl^OO CHY S.U, 
ANlrlUNY WAYNh LOCAL S.U. 
01 1 A.M rilLLS I UCAL S.O. 
SHNlNGf U LU LOCAL S.D. 
WASttlNOTON LOCAL S.O. 

LONOON CIlY S.U. 
JEKJtMSON LOCAL S.O. 
JON A THAN ALOM< LOCAL S.O. 
MAUlSON-PLA IMS LOCAL S.<.'. 

CAMPUfLL CIlY S.O. 
srUUlMLHS CIFY S.O. 
YOUNGS! Oi^N CHY S.U. 
AUSriNTOWN LOCAL S.U. 
UOAUOMAN LOCAL S.O. 
CANFIELO LUCaL S.U. 
JACKSON MIL ION LOCAL S.'J. 
LOWfLLVlLLt LOCAL S.O. 
HOLAf40 LOCAL S.U. 
SLbKlNG LOCAL S.O. 
SOUFH I^AOGL LOCAL S.O. 
Sf^UlNGFlLlU LOCAL S.O. 
WLSr OUANCh LOCAL :».0. 
WLSltWN WKSHKVL LOCAL S.O. 

MAKION CIlY S.U. 
LLGIN I OLAl S.U. 
FLt A'iAlgr LOCAL S.O. 
KlUfitOAl L LOCAL S.U. 
!<l VKK VAl Lt Y LOCAL S.O. 

OliUNSWiCK C I FY S.O. 
MLUliM CIlY S.U. 
WAUSmOUTM C I lY S.O. 
|^LAC^ l<|Vt»< LOCAL S.O. 
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0 


.10'* 


0.2b'» 


1 


.00b 


NL6AUNEE SCHOOL OlSTHICf 


O.'iVi 


0. 


0 


0. I6b 


0 


.09B 


0.2b0 


0 


. V9d 


WEPUHLIC MiCHlbAMME SCHOOLS 


0.^i6l 


0. 


OlJ 


0. IbB 


0 


. 1 )U 


0.2r>B 


0.9BJ 


MAMtiUETU CITY SCHOOL OlST 


O.'ibi? 


0. 


OIJ 


0.1b/ 


0 


. I lt> 


0.261 


0 


.99d 


ISHHf:MlNb PUHLIC SCHOOL OlSl 


0.^b'> 


0. 


01 i 


0.1t>7 


0 


. 112 


0.^b9 


1 


.012 



1.2^7 
1 •2bO 
I.2S2 
I.2S2 
1. 2^16 
I.2b2 
I .2^9 
I .2'»B 
l.2^B 
1 .2b0 
1.2^6 
I .2bS 
1.2^7 
1 .2^9 
1 .2^6 
I .2^D 
I .^'»B 
l.2^»3 



I.U3 
I.I6I 
1.197 
I.IBS 
I. 190 
1. 199 
l.lb^ 
I.IB3 
I. ISO 
I.2lri 
1.18^ 
I.2U7 
1.173 
1.205 
1« Ibb 
I. I 70 

lr20^> 



0.9h6 0.B9I 0.916 
O.'^bb 0.tjS6 0.B96 
0.V9J 0.a9 3 0.*/li3 



1 .000 


1 .000 


0.991b 


260 


1 .000 


1.000 


0.9bb/ 


290 


1 .000 


1.000 


0.9902 


267 


1 .000 


1.000 


O.VbS^ 


29^ 


1 . 000 


1.000 


o.VbJl 


311 


1 .000 


1.000 


0.9B9B 


27o 


1 .000 


1.000 


0.9913 


262 


1 • 000 


1 . 000 


0.9bB7 


2/7 


1 .000 


1.000 


1 .02^^ 


77 


1 .000 


1 .000 


1 .Olbl 


1 oS 


1 .000 


1.000 


I .0223 


ti^ 


1 .000 


1 .000 


1 .0201 


91 


1 .000 


1.000 


1 .0193 


93 


1 .000 


1.000 


0«96bb 


^oa 


1 .000 


l.ouo 


0.9b2B 


4^0 


1 .000 


1.000 


1 .03^9 


6b 


1 .000 


1.000 


1.031 1 


69 


1 .000 


1 .000 


1 .033^ 


67 


1.000 


1.000 


1 .039/ 


b3 


1 .000 


1.000 


1.0313 


6B 


1 .000 


1 .000 


1 .0J62 


62 


1 .000 


1 .000 


1 .0378 


b9 


1 .000 


1.000 


1 .0360 


63 


1 . ooo 


1.000 


1 . 0390 


b6 


1 .000 


1.000 


1 .037b 


61 


1 .000 


1.000 


1 .0^2^ 


^3 


1 .000 


1.000 


1.0^ IB 


^7 


1 « 000 


1 .000 


1 .0^0^ 


bO 


1 .000 


1.000 


1 . 0292 


VI 


1 .000 


1.000 


1 .OIBO 


ba 


1 « 000 


1 .000 


1 .03b6 


6^ 


1 .000 


1.000 


1 .037b 


60 


1 .000 


1.000 


1 .0^22 




1 .000 


1 .o<:o 


0.V7^B 


3b6 


1.000 


1.000 


0.9671 


^00 


1.000 


1.000 


0.97S3 


3b2 


1 .000 


1 .000 


0.9760 


3^9 


1 .000 


1 .000 


0.9(i0| 


32^ 


1 .000 


I.OOb 


0.9731 


36B 


1 .000 


1.000 


0.9aS6 


291 


1 .000 


1.000 


0.9B^7 


301 


1 .000 


1 .000 


o«M/ao 


3 3a 


1 .000 


1 .000 


0.9739 


363 


1 .000 


1 .000 


O.'^BOO 


32/ 




9 



o 



,93 



UlSIWlCr NAME 



CMlPl^twA HiLlS bCHOOL Ulb! 
MOf<LtY SIANWOOU COMH :>ChO0LS 

tAMN£Y NAOfcAU PUIJL I C SCHOOLS 
MtNOMlNEt AU£A l^UbLiC SCHOOL 
SrtPHtNSON Al^tA h»Utt SCHOOLS 

hiolano ciiy SCHOOL uisi»ucr 

OIH.LOCK C»^FtK SCHOOL OlST 
COLFi^AN COMM SCHOOL IMSTkIC! 
iHtHlOlAN POU SCHOOL l)|:>rWjlCI 

LAKt^ CITY A»VtA SCHOOL OlSf 
MCUAIU HUWAL Ab SCHOOL OlST 

HON WOE CUV PUdLIC SCHOOLS 
AINPOHI COMM SCHOOL UlSIUICf 
bLOKOHD PUb SCHOOL OlSfiUCI 
OONOtt COMM SCHOOL OlSfUlCr 
IDA PUHLIC SCHOOL LMSlKlCI 
JtFEtHSON CONS SC^IOOL J I SI 
MASON CONS SCHOOL OlSfrtlCf 
SOMMLI^flLLO SCHOOL UlSfKlCT 
WHIILFOwO AGWl SCHOOL 01 Sr 

CAWSON CIIY CWVSIAL AfttA S 0 
otnENVlLLE PUHLIC SCHOOLS 
rUl-CO AUEA SCHOOLS 
CLNjUAL MONTCALM PUU iiCHOOLS 
VtSTAbUi^O COHMDNirV SChOOI S 

ATLA>4lA COMMUNlTy SCHOOLS 
rilLLHAN COMMUNMY SCHOOLS 

MiJSKtbON CITY SCHOOL Dlsl 
MUSKtidON HOTS CITY SCH i)IST 
MONA SHO»VtS SCHOOL OlSIKIOI 
KMUITPOKT COMMUNITY SCHOOLS 
HOLT ON PUHLIC SCHOOLS 
MONT Abut AKtA PUHLIC SCHOOLS 
OWCHAHO VIEW SCHOOLS 
HAVtNWA PUHLlC SCHOOLS 
NO»<TH MUSKhGON CITY SCH 01 SI 
WHlTt HALL OlSr SCHOOLS 

kncmont pool I c school olsr 

HlSPLWIA Cumm SCrtOOL 01 SI 
NtMAYGO PiUiLIC SCHOOL (i|:>f 
WHiTt CLOUO PUHLIC SCHOOLS 



Wl 



lAiat VI (MICH) 
WJ WS 



1 1 



I J 



I"* 



lb 



LP I 



NAHK 



0.^/1 O.OK 0.166 O.U*^'> U.^SU 

0.^»7ti O.OU 0.I6O O.U'i^* U.^^i? 

U.^*7S^ U.OI^ O.loti U.^^o 

0.^31 O.OU 0.|'#J O.lJil O.^lO 

O.^SV O.OIJ O.lll O.^S9 



u.'>/o u.ai^ o.tis7 

O.'Jtiii U.dl J O.dS/ 

0.'>6J U.7SI 0. /S^ 

\}.'}'}7 0. /so 0. //y 

0.*^yO O./^J 0.797 



O.^bO 


0. 


01 J 


0. IbJ 


0 


.120 


0.26^ 


o.^>y^ 


1 . Itil 


1 . Ib3 


1 .000 


1 .000 


1 .0232 


d 1 


O.^b/ 


0. 


01 i 


0 . 1 bb 


0 


. 1 I"* 


0.2ciO 


1 .000 


l.lu^ 


1 . 133 


1 .000 


1 .000 


1 .0231 


b2 


0 Jb 


0.01 i 


0. 1 ^b 


0 


.13^ 


0.2/3 


0 • ^u^* 


1 . 1*^0 


1 . 139 


1 .000 


1 .000 


^ .01b7 


102 


0 .^6b 


0. 


Q\*i 


0.161 


0 


.105 


0 .2bS 


0 . 1 


1. ItiU 


1 • 


1 .000 


1 .000 


1.021S 


d6 


0 •*itSd 


0. 




0.1/1 


0 


.Ob^ 


0 . 


0 . *>bS> 


0 .6*^^! 


O.dl^ 


1 .000 


1.000 


0.9^^^ 


^^3 


0.^6S 


0. 


Ui^ 


0.161 


0 


. 1 06 


0.2bb 


o.'>/d 


O.bod 


0.757 


1 .000 


1.000 


0.9^b^ 


^^2 


0 . ^ 3 J 


0. 


01 J 


0 . 1 ^b 


0 


. ns 


0.2/^ 


1 • OOb 


1.12/ 


1 .061 


1 .000 


1 . 000 


1 .012b 


113 


C.^b6 


0. 


01 J 


0. Ib6 


0 


. 1 \*i 


0.260 


0 . 1 


1. 127 


1 .006 


I .000 


1 .000 


1 .0109 


12a 


O.^bti 


0. 


OIJ 


0. lb/ 


0 


.112 


0 .2b*^ 


1 .00^ 


1 .123 


1 .062 


1 .000 


1.000 


1 .012S 


111 


0.^6b 


0. 


01^ 


0. 16J 


0 


.103 


0.2SJ 


0.*^90 


1 .12/ 


1 .069 


1 .000 


1.000 


1 .00d<i 


I'^a 


O.^IS* 


0. 


01^ 


0. 1 J6 


0 


. 1^*^ 


0.26 J 


1 .003 


1.120 


i.oe6 


1 .000 


1.000 


1.010^ 


13S 


O.^^b 


0. 


OIJ 


0. «bO 


0 


. 12^1 


0.267 


1 .00^1 


1. 130 


U0S7 


1 .000 


1.000 


1.0120 


119 


0.^c>6 


0. 


01^ 


0. l6^ 


() 


. lOb 


0.2b^ 




1. 12rt 


1.063 


1 .000 


1.000 


1 .0062 


160 


O.^b*^ 


0. 


OIJ 


0. Ib7 


0. N 1 


0.2Sy 


{ .ooa 


1.12^ 


1.0b<* 


1 .000 


1 .000 


1.0137 


109 


0.^6ti 


0. 


ou 


0. 162 


0 


.103 


0.2bJ 


0.«^U2 


1. 120 


1 .091 


1 .000 


1 .000 


1 .oodo 


1^9 


0.^7*^ 


0. 


01^ 


0. 16SI 


0 


.0'>2 


0.2^6 


O.S^dO 


O.'^OO 


0.91^ 


1 .000 


1 .000 


0.97^S 


3ba 


0.'*6^ 


0. 


01^1 


0. ICil 


0 


. 1 07 


0.2bb 


O.'^Uti 


0.900 


0.9|3 


1 .000 


1 .000 


0.9790 


333 


0.^7« 


0. 


0 Wi 


0. I6B 


0 


.0'>J 


0.2^/ 


O.'^tiJ 


o.dv9 


0.93d 


1 .000 


1 .000 


0.9dOO 


32S 


o.^^o 


0. 


01^ 


0. lJU 


0 


. I^il 


0.2U2 


U.*;^y2 


O.dSJ 


0.9i*7 


1 .000 


1 .000 


0.9Hdl 


2(i0 




O.OIJ 


0. Ibl 


0 


.12^ 


0.26/ 


0.^>/3 


0.906 


0.91^ 


1 .000 


1 .000 


0.97^0 


362 


0.^1 Jii 


0. 


OK 


0. 166 


0 


.0^/ 


0.2^S> 


0 . I 


0. /6d 


O.tibO 


1 .000 


1 .000 


0.96^0 


^ib 


O.^t'i^l 


0. 


OIJ 


0. ISJ 


0 


. 1 1 > 


0.263 


O.Sl/6 


0. /67 


0.db3 


1 .000 


1.000 


0.96Jd 


^17 



0.3/^ 


0. 


oil 


0.119 


0. 


I6ri 


0. JOU 


1 


.01 / 


0.97^ 


0.9dO 


1 .000 


1.000 


1 .00 ja 


ftbO 


0.^ ) / 


0. 


012 


0. 139 


0 


W*9 


0.2di 


1 


.021 


0.9d| 


1.022 


1 .000 


1.000 


A.OI Id 


122 


0.^^ / 


0. 


013 


0. Ib2 


0. 


122 


0.266 


1 


.019 


0.9bO 


0.9b^ 


1 .000 


1 .000 


1 .0026 


ia9 


0.^»b6 


0. 


013 


0 . 1 b / 


0. 


1 I"* 


0.260 


I 


.003 


0.967 


0.9^d 


1 .000 


1 .000 


0.992a 


2b3 


O.^bl 


0. 


013 


0. IbJ 


0. 


119 


0.26^ 


I 


.000 


0.971 


C.9bl 


1 .000 


1 .000 


0.9939 


2^7 


0.^ i:^ 


0.013 


0. I'f / 


0. 


130 


0.2/1 


1 


.00/ 


0.96J 


0 . 9S9 


1 .000 


1 .000 


0.996b 


232 


0.^»3ti 


0. 


013 


0. Kb 


0. 


13^ 


0.2/j 


0 


.999 


0.96b 


0.9b7 


1 .000 


1 .000 


0.9929 


2b2 


0.^b«« 


0. 


OK 


0. 161 


0. 


10/ 


0.2b6 


1 


.00^ 


0.969 


0.9b^ 


1 .000 


1.000 


0.99^2 


2^.5 


0.^ /d 


(i. 


Oh* 


0. I6d 


0. 


093 


0.2^/ 


1 


.020 


0.9Sb 


O.^^H7 


1 .000 


1 .000 


1 .006/ 


Jb7 


0.<*'*l 


0. 


013 


0. ua 


0. 


129 


0.2/0 


0 


. 990 


0.96/ 


0.9'>6 


1 .000 


1 .000 


0.997^ 


227 


0.^*70 


0. 


01^ 


0.16^ 


u . 


101 


0.2b2 


0 


.992 


o.a^l 


0.d7b 


1 .000 


1 .000 


0.9/3/ 


36^ 


0.<»/l 


0. 


01^* 


0. lob 


0. 


100 


0.2bl 


0 


.9«a 


O.ti^ J 


0.903 


KOOO 


1 .000 


0.9/62 


3'*/ 


0.'«/6 


0. 


OP* 


0.16/ 


0. 


0"^b 


0.2'ia 


0 


.9b J 


o.a^l 


fi.9ll 


1.000 


1 .000 


0.9/^9 


3bb 


0.«« /O 


0. 


OK 


0 . 1 6^1 


0. 


IM 


0.^^t>2 


0 


• 9b2 


o.a^9 


0 .aa9 


1 .000 


1 .000 


0.9713 


3/9 



.000 
.000 

.000 
.000 
.000 



1.000 
1 .000 

1 .000 
1 .000 
1.000 



0.9b9b 
0.96^0 

0.9^39 
0-96^3 
0.9600 



^ J^ 

^12 
^♦33 



if): 



OlSlt^iC! NAMt 



TAULL VI <M|CH) 
^'d WJ Wb 



n 



Id 



lb 



Hank 



UIHMIN61IAM CilY SCHOOL 01 S! 
FtHNOALt CITY SCHOOL 01 SI 
PONIIAC CITY SCHOOL UlSlKlCf 
HOYAL OAK ClfY SCHOOL 01b I 
UtWKLtr CITY SCHOOL UlSIWK! 

SouiHfifLO pu*:lic SCH OlSI 

AVOUOALt SCHOOL OlblWICf 
OLOOHFltLO HILLS SCHOOL ulbf 
CLAMLNCtViLlX SCHOOL UibI 
NOV I COMMON MY SCHOOL OiS! 
OxFOi^O AWE A COMM SCHOOL 01 SI 
HAZtL PAkK CIIY SCHOOL 01 Sf 
MADISON HtlOhlS SCHOOL OlSf 
1*40 Y POOL I C SCHOOLS 
WFST liLOOMFltLO TWI^ SCH OlSI 
tiKANOON SCHOOL OlSlHIC! 
CLAUKSTON COMM SCHOCkL 0|b! 
FAWMIMG10N POh SCHOOL OlS! 
HOLLY AHLA SCHOOL OlSlKiCf 
HUWOH VALLtY SCHOOLS 
LAKF ORION COMH SCHOOL OlSI 
SO LYON COMMONIIY SCHOOL b 
OAK PAim CIIY bCHOOL OlSI 
HOCHkSTtH COHM SCHOOL 01 Sf 
WALLLO LaKL cons SChOOI OlSI 
WAlti4^0»<0 SCHOOL OlblMiCI 

»^tNlWAUH HlihLlC SCHOOL OlSI 
WALKFUVILLK COMM SCHOOL OlSI 

W MKANCH Ruse CIIY AREA SCHS 

EWEN THOOI CKIEK CONS S 0 
ONlONAiiON AiUA SCHOuLS 
WHITE HINE SCHOOL OlSlRlCI 

E\/Ah{ PHiiLIC SCHOOL 

mahion huolic school 

HtiU CIIY i^OiJLIC bChOOl S 

MiO AO SAilLF SCHOOL OlSfJUCj 

JUHANNt SOORG-CENIRAL SCHOOL 
\/ANOEt^HlL r-ARLA SCHOOL 

OKAMl) HAVEN CflY bCHOOL OlSI 
HOLLAND CIIY SCHOOL DISI»nCI 
ALLENOALt POOL I C SCHOOL Olbl 
WLSI OTTAWA POii SCHOOL DISI 



O.^^l 

O.Sbd 

0.^ Jb 
O.^b^ 
U.<«bii 

U.ii^l 
O.^bl 

0. J9y 

0.^b^ 
0.'»b9 

O.tild 

U.'ibH 
U.^b6 
U.^brt 

0.<«6J 
U .'t^b 



U.UIJ U 
U.OI^ 0 
U.Oll 0 
U.UI^ 0 
O.UIJ 0 
U.UIJ U 
0.U13 U 
U.OU U 
U.UIJ 0 
U.UH U 
O.Ul^ U 
U.Ull u 
U.UIJ 0 
U.UIJ 0 
O.UIJ u 
O.UIJ u 
U.OU 0 
U.Ul^ u 
U. )1^ u 
O.UIJ u 
U.Ul^ u 
U.UIJ u 
0.011 0 
0.01^ 0 



0 

> KO 0 
>1^J 0 
. IJO 0 
>US 0 
. 1 bt> 0 

Ibd 0 
I if b 0 
Uti 0 
IbJ 0 
161 0 

>l^b 0 

> ibO 0 
l^ti 0 

Ibti 
Ibl 
I 3b 
16^ 0. 
IbU 0. 
16^ 0. 
Ib7 0. 
\dS 0. 
161 0. 
Kl 0. 



O.OU 0 
O.Old 0. 1^6 0. 



12*^ 
l'«l 

lai 
I1.3 
n*. 

116 

II? 

16^ 
\dii 
119 
107 
167 
l^b 
Id"^ 
117 
111 
l?3 
15b 
10^ 
112 
10^ 
lli^ 
1/1 
107 
1^^ 
1 j/ 



.^70 
.dti\ 
. JO J 
.d^d 
.dlS 

.dtd 
.d'j'i 

*d/0 
.^63 
.^b6 
/d^ii 
/dLI 
.d/0 
.262 
. 2b9 
.266 
.2«7 
. ^b^ 
.2b9 
.2b^ 
.2b9 

d'^l 
,2b6 
,2 7'J 

2/b 



0.^79 O.OK 0.|6b O.Oyj 0.2^6 
O.^bij O.OIJ O.l^/ O.IIJ 0.2b':> 



1.021 1 
1.019 I 
U021 1 

1.022 I 
I.OIJ 1 
1.01^ 1 

1.009 1 
1.0^3 1 
I. Oil I 
I .017 1 
1*009 1 
1.016 1 

1.001 1 

1.010 1 
1.013 I 

1.002 r 

1.003 1 , 
l.Ol'i 1. 

1.002 r 
i.oob r 

I.OIU 1 
l.OUo 1. 
1.0^^ 1. 
1 .00/ 1 . 
1.002 1. 

1 .000 1 . 



JO/ 1 

319 I 

330 1 

31^ I 

JK I 

31 ) 1 

319 I 
JO J 1 
3iti 1 
312 I 
3IU I 

320 1 
J2l I 

310 1 
31^ 1 
316 1 
Jl^ \ 

311 1 
3U I 

321 I 
3ld I 
316 1 
J16 1 
ilb 1 
316 1 
J22 I 



.2^7 I 

• 2|0 r 

.266 I 

.2i?7 I 

.211 I 

.2^6 r 

.2'dd I 

.2d7 I 

.227 1. 

.269 I 

.2^2 I. 

.2lU I. 

.256 I. 

.2^2 I, 

.260 I, 

.2S6 I. 

.2bl I. 

.270 I. 

.2^6 I. 

.236 1, 

.230 I, 

.2b5 1. 

.233 I. 

.2^9 I. 

.2b3 1. 

.ddi I. 



000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 



1 .000 
I .000 
I .000 
I .000 
I .000 
I .000 
1 .000 
1.000 
! .000 
1.000 
1.000 
I .000 
I .000 
1 .000 
I .000 
I .000 
1.000 
1 .000 
1 .000 
1 .000 
I .000 
I .000 
1.000 
I .000 
I .000 
1 .000 



0.9ti3 O.U^b 0.ti9b 1.000 1.000 
0.969 0.6^6 O.BoO 1.000 1.000 



0.^61 O.OIJ 0.1 b9 0.109 0.2b/ 0.9/1 0./J6 O.tiJ/ 1.000 l.OOO 



O.^bii e.Ol^ 0.16J O.IOJ 0.2bJ 

0.^33 O.OIJ O.U^ 0.li6 0.2/'< 

0.^1/^ O.OPi 0. 166 0.097 0.2^9 

0.^/0 0.01^ O.lb^ O.IOI 0.2b2 

O.^oO O.On O.lba O.IIO 0.2brt 

0.'«7t> O.OU 0.166 0.096 Q.d*i^J 



0.9/tl 0.620 0«a^^ 1 .000 1 .000 

o.'^^ij o.tiib o.a^v 1 .000 1 .000 

0.9'>J O.tiU 0.9^2 1 .000 1 .000 

0.9H^ 0.(i2b 0.b67 1 .000 1 .000 

0.9ti<^ 0.a3J 0.ab6 1 .000 1 .000 

0.'>U1 O.H2^ O.tid^ 1 .000 1 .000 



0.^/7 O.OI'i 0.16b 0.09/* 0.2/«/ 0.9b/ 0./02 0.ti07 1 .000 1.0'JO 



0./«/l O.Ol'i 0.16b 0.0<iti 0.2b0 

0.'.7b 0.0 1 0.166 0.096 o.2^.9 

0.^»^b 0.011 O.ltiO O.I2b 0.26/ 

O.^Jb O.OiJ O.i^b 0.1 J'l 0.2/3 

O.'i/^ 0.0 U 0.166 0.09 7 0.2^9 

0.^.6^ 0.01^ 0.161 0.106 0.2bb 



0.'i66 0.a9^ 0.9^1 1 .000 1.000 

0.9/2 0.902 0.9J7 1.000 1.000 

I.OOti 0.9^1 0.9^0 1 .000 1 .000 

l.OOa 0.923 0.9^2 I. 000 1.000 

1.000 0.9^0 0.9^d 1.000 1.000 
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The resulting test indices will be denoted by T^-.-Ts, respectively. 
The method of computation will be identical to that for the EPT, except 
as specifically indicated. The fifth test can be applied only to 
Michigan, since similar data for Ohio could not be obtained. 

The variables affected in Ti are: TITLEI and CAT in Ohio's first 
equation; CAT in Michigan's first equation; RATIO, MNHTY, POVCH, and 
ACH in Ohio's, and PTCHR, OPCOST, POVCH, and ACH in Michigan's second 
equation; WEALTH and TI'H^EI in Ohio's third; EXPER, OPCOST and ACH 
in Ohio's, and EXPER in Michigan's fourth; TITLEI and CAT in Ohio's, 
and CAT in Michigan's fifth; and RATIO, POVCH, and STBLTY in Ohio's, 
and BRKEME and ACH in Michigan's sixth equation. 

The variables affected in T2 are: PTCHR and OPCOST in Michigan's 
second equation; WEALTH in Ohio's third; EXPER in both Ohio's and 
Michigan's fourth, EXPER in Ohio's fifth; POVCH in Ohio's sixth; AID 
in Ohio's and Michigan's seventh; and STSAL, DEP, and FDJCOL in Ohio's 
eighth equation. 

It is, of course, desirable that changes such as 1) and 5) should 
make little difference in the index; otherwise the method would appear 
to be unstable under minor changes. On the other hand, 2) represents 
a major change in the structure, since some Important variables with 
significant coefficients will be removed. This may be expected to have 
significant impact on the index. If it does not, then the EPI must 
be quite stable. Tests 3) and 4) are not so much tests of sensitivity 
to somewhat reasonable changes as they are tests of the effects of 
state options in constructing an index. Test 3) is a drastic change 
in the entire method and 'olates important theoretical considerations 
given earlier. Test 4) does not violate anything that went into the 
construction of the EPI; it simply represents an alternative state 
policy, i.e., it accepts the influence of district preferences on prices, 
as in power equalization. This is a conceptually different index. 
These two tests are included only because it is of interest to know just 
how different an index based on these methods would be. Prestimably, 
state policy makers would be interested in this if their state law 
recognizes EPV and millage rate in determining state aid. 

The test indices were compared to the EPI by computing both 
ordinary correlations and rank order correlations with the EPI. The 
results are given in Table VII. 
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Table VII> Correlations of the Test Indices with the EPT 



Ohio 


Tl 


T2 


T3 


T^ 


T5 


ordinary r 


.9829 


.7882 


.9516 


.9983 




rank order r 


.9893 


.8696 


.9635 


.9990 




Michigan 












ordinary r 


.9811 


.9991 


.9878 


.7732 


.9994 


rank order r 


.9808 


.9991 


.9976 


.8135 


.9995 



Evidently, the EPI Is quite insensitive to changes such as Tx or 
T5, and is surprisingly insensitive to the use of EPV and millage rate 
instead of WEALTH and EFFORT (T3). Even T2 and Ti+ do not alter the 
index excessively. It should be noted, however, that it would be 
difficult to justify a structural system that yields T2 or T3. These 
are not in any sense proposed as alternatives to the E?I; they have 
been constructed only to test the sensitivity of the latter. The 
regression results for the five tests are included in Appendix A. 



Implementation Impact 

Further work is needed in theoretical development and in specify- 
ing structure (34) more accurately before an EPI can be implemented by 
any state. Nevertheless, it is likely that such further development 
would not result in a completely different index. For this reason it 
is of interest to examine the changes that would take place if a state 
were to implement such an EPI. 

The impact of Implementing an EPI depends, of course, on the state 
aid formula. Although both Ohio and Michigan have a form of power 
equalization, this is based on EPV and millage rate; when the variables 
WEALTH and EFFORT are used, state aid does not appear to be power 
equalizing. Therefore, it will be assumed that state aid is of the 
form ki^ of Chapter 2 (i.e., fixed basic aid; this is equivalent to 
assuming that it is exogenous in (34), and it was shown above that this 
assumption makes little difference in the estimation of the parameters 
of (34)). Hence in implementing the EPI the state would simply calcu- 
late the amount of aid (both basic and categorical) just as it did 
previously, and then multiply this amount by the index. The state then 
has two options: give the computed amount of aid to the district; or 
divide this amount by the statewide total of such amounts to determine 
the district's proportionate share of allocated aid. The difference 
is that with the first option, the statewide total of aid will change 
from what it would have been without the EPI, if the correlation between 
the index and district enrollment is not zero, whereas no change will 
result in the state budget under the second option. 

The index is, in fact, positively correlated with enrollment in 
both Chic and Michigan. Therefore, while the second option would 
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result in an average change in aid per pupil of zero, it would result 
in a decrease in aid for more districts and in larger per-pupil 
decreases in those districts. This would appear to indicate that 
option 1 is politically more acceptable. Therefore, the estimation 
of the impact of the EPI will be based on the first option. 

There is one more consideration. The state may want to implement 
a "hold harmless" provision whereby no district would receive less 
state aid as a result of the EPI than it received in the year prior 
to its implementation. It will be assumed that this would have a 
negligible effect on the outcome, since the minimum EPI is about .94 
and state aid tends to increase by more than 6 percent each year. 

Table VIII shows the EPI-related increase in state aid that would 
have been incurred if Oliio or Michigan had implemented the EPI in 
1976-77 or 1975-76, respectively. The maximum additional aid to fund 
the most liberal hold harmless provision (i.e., do not apply any EPI 
that is less than 1) is also given. Table IX shows the dollar change 
in state aid for each district, and the percent change in its total 
budget . 

Table 7III. Increases in State Aid from EPI Implementation 



Ohio 

Michigan 
Surrogate Index 



TOTAL 
$29,531,824 
28,289,169 



Average % of 

Per Current 

Pupil Aid 

$14.68 2.5 

16.49 3.1 



Maximimi Extra 
Needed for 
Hold Harmless 

$4,589,399 

3,628,623 



As discussed earlier, a surrogate index would offer the advantage 
of simplicity. It would be reasonable to use a surrogate if it 
produced results similar to the more accurate analytical EPI, The 
suggested candidate for a surrogate index was OPCOST. The correlations 
of this variable with the EPI are as follows: 

regular r rank order r 
Ohio .5798 .6147 

Michigan .9470 .9644 

The surrogate is quite similar to the EPI in Michigan but different in 
Ohio. Nevertheless, one might wish to use the surrogate because of its 
apparent simplicity. There are two reasons why this view is incorrect. 
First, in view of the results here, one should first compute the EPI 
for a given state in order to test whether the surrogate is valid there. 
But if one has computed an EPI, then it should be used. The second 
objection concerns the use of a surrogate that has been validated 
against an EPI for some base year. One might then wish to use the 
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surrogate for say, the next nin*i years, revalidating it against an 
EPI every tenth. The problem here is that the effort required to 
recompute a surrogate in intervening years is at least as great as 
that required to generate a new EPI. Although the EPI requires greater 
analytical and computational effort, the surrogate requires much more 
data collection effort since, except for the census data, the EPI relies 
on data available to state education agencies, whereas the surrogate 
aoes not. Therefore, the use of this surrogate instead of the develop- 
ment of an EPI as presented here is not advised. 
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-1.6^ 



ERIC 



lAHLb lA U»rilO) 



OlSIQICf NAMt 


AOH 


EPi 


MANK 


AlO ^ CAT 

CHANGE 


bUOGE T 
% CHNG 


COSHOCTON CI f Y S.U. 


£?69S 


1 . 0^9^ 


H3 


3U iU9. 7 1 


1.19 


WIDGCWOOD LOCAL S.O. 


lo9b 


0 . 9b6 J 






«-0 • 8 1 


HiVtH VltW LOCAL S.U. 




1.00/^ 


22 7 


83 1 7 .96 


0 • 20 


OUCYKUS CITY S.O. 


?)IS 


1 .001 J 


276 


I7U9..10 


0.06 


GAL ION CITY S.O. 




1 . 0227 


1 16 


5394 1 . 30 


1.18 


C^^CSTL INE. iA VIL S.U 


1 ISU 


0 . ^d^O 




IDI J J m aO 


- 1 II 1 


HOCK£Y£ CENTRAL LOCAL S.ll. 




0 . 9H 1 3 




-1044? ^9 


- 1 (17 
1 . u # 


COLONEL CNAWI^OHO LOCAL S.D. 


1 <i 0 u 


0 . 9bb2 




.11111 .4K 




WYN^OHD LOCAL b.O. 


1 3/^ 


0 . 983^ 


^ 1 9 




* 1 OS 


HAY VlLLAGt C| TY S.O. 


J9| b 


1 .032b 


6^ 


7U4 1 1 .UU 


1 t\? 
% •\J C 


OEaCHWOOO city S.O. 


1 b / U 


1.01/3 


1 ^6 




11 f\(\ 
M . OU 


ObOFOMD CITY S.O. 


6^ /S 


1 . 0392 


^ 3 




1 . 33 


heuea city S.O. 


1 i/'jS 


1 .Ob^* 7 


23 


40 JH /9. 69 


2.16 


HUECKSV iLLf CI f Y S.O. 


3b'ib 


1 . 02ti 1 


H8 




1 P7 


UHOOKLYN CI lY S.O. 


1 /*?s 


1 . 0057 


239 


7366. 74 


0.23 


CLEVELANO city S.O. 


i U9^<fS 


1 . OGbti 


1 0 


bo 700<« 7 . 00 


2 . 06 


CLEVELANO MTS.-UNlV. MTS. C|TY 




1 .0^0^ 


/i u 


PhU iO 1. 69 




EAST CLEVELANO CITY S.O. 


/S/b 


1 . 020 7 


1 20 




1 . 00 


EUCL 10 C 1 TY S.O. 


A 1 iS 


1 . 0^'i9 


33 




1 . S6 


FAIMVIEW PaI^K CITY S.O. 


if Uifb 


1 .0312 






1 '?*4 
1 . t ^ 


GAHFIELO HEIGHTS CITY S.O. 




1 .033b 


62 


H 1 1 H? . bo 


1 4Q 


LAKtWOOO C11Y S.O. 


9 1 1 S 


1 . U3d3 




/'/'6H/' 7 . bO 


1 

1 . J 7 


MAPLE MFIGMTS CITY S.O. 


/ / S 


1 .0310 


7S 
f f 




1 4A 
1 i HO 


MAYFItLU CI TY S.O. 




1 . 0223 


1 \ t\ 


707bti. 11 


0. /S 


NOHfH OLMSTFO CI fY S.O. 


1? Jb 


1 . 0 ib^ 


b7 


1 Sh^^/' . 2S 


1 . 54 


NORTM f^OYALTON CITY S.O. 




1.0212 


1 2 1 


Si • 14 


0 . 9b 


OLMSTEO FALl S CI TY 




1 . 02^ 0 


1 1 1 
■ 1 1 


444 lis . ^ 1 


1 IP 


OHANiiE CITY S.O. 


i?b'i5 


1 . 02<» 7 


1 


3S3 1 b. 1 1 


0 • 89 


PAKMA CI lY S.O. 


20 \ /b 


1 . 0b2 7 


2^ 


IHH6H. i>b 

■V It U W ff J . ^ 


2 . 29 


f^OCKY HI VEU CI TY S.O. 


A<! /b 


1 . 0327 


6 3 


4S / 39. 1 6 




SMAKEU MEIIiMTS CITY S.O. 


6^ Ob 


1 . 0^0 1 






1 14 


SOLOU C 1 TY S.O. 


/?H /b 


1.031/ 


/O 


S/'/iijO .77 


0 . 86 


SOUTH EUCL Ml-l YNOHHNST CITY S. 


6 H 1 b 


1 . (US / 


b6 


1 4^4 10.11 




Sr«ONGSVlLL(^ CITY S.O. 


^ /Ub 


1.03)8 


69 




1.1? 


WAHKENSVILIK HEIGHTS CITY S.O. 


2M|b 


1 .0206 


129 


2ba96.S7 


0.61 


WtSTLA^F CITY S.O. 




1 .0260 


100 


4b7V6.73 


0.92 


CHAGuiN Falls ex «/il s.o 


i! I/'O 


1 . (»2 ib 


1 K 


I jdcib. 3 / 


1.13 


OMATEMAHL LOCAL S.O. 


1 iS 


0.9//^ 


^60 


~29m / . 60 


'0.47 


coyahoga heights local S.O. 


HOb 


1 • 0 1^ 1 


1 fti 


906 1 .b2 


0.33 


iMOEfr^ENOtNCF LOCAL S.O. 


1 0^0 


1 • 0 1^ 1 


I /S 


S0H6 . 68 


0 . 45 


HICHMONO H(. IGHIS LOCAL S.O. 


1 I'lb 


1 .ikltiU 


lb/ 


H««b3.8H 


0.49 


GWEEMVILLE CITY S.O. 


I'V'ib 


I.OK/ 


|(t^> 


291^2. b7 


0.70 


VtHSAlLLES EX VIL S.O 


I'l/b 


o»y/b/« 




-23422.81 


-1.46 


ANSONIA LOCAL S.O. 






bbl 


* 191 10.88 


-2.Ub 


AWCANUM-HUTUW LOCAL S.O. 


Ubb 


0.»J/^3 


b0 3 


- 19/20. /4 


-1.41 


F»<AHKLlN-HONin)t LOCAL S.O. 




0.'>l>3 I 


b(>a 


-20J0/.21 


-2. OS 



lAMLt 



IX (OMIO) 



UISI^IC! NAME 



HISSISSINAWA VALLty LOCAL S.U. 
f»n-VlLLAGt LOCAL S.O. 

ufTiANCE CI ry S.U. 

HiCKSVlLLt tX VIL S.O 
AlfEl^SV|LL€ LOCAL b.O. 
CtNlMAL LOCAL S.O. 
NoMf ilEASIEWN LOCAL 5.0. 

Utl.AWAI^F Cliy S.O. 
HH> WALNUI LOCAl S.U. 
HUCKEyf VALLfey LOCAL S.O. 
OLLNTANOy LOCAL S.D. 

HOHO.*^ CI ly S.O. 

SANousKy niy b.o. 

liEULlN-MlLAN LOCAL S.O. 
MAH(>AHET?A LOCAL S.O. 
^LWKINS LOCAL S.O. 
VKHMILION LOCAL S.O. 

LANCASTER CI ly S.U. 
AHANOA-CLKAHCrttCK I OCAL S.U. 
MEWNt ONION LOCAL S.O. 
HLOOH-CAHMOIL LOCAL S.O. 
•"AIMEIEIU UNION LOCAL S.O. 
LlHFUiy UNlON-fHUHSION LOCAL S 
HlC^tftlNOTON LOCAL S.O. 
^ALNUr TWP LOCAL S.U. 

WASMlNurON COUKF HOl»S£ CIFy S. 
MIAMI IIVACt LOCAL S.O. 

MtXLKy CITy S.O. 
COLUMOUS CI ly S.O. 
OWANOVItW MMGMIS CilY S.O. 

«t yNOLOSouu(. CI f y s. o. 
scioFO-OAPuy CI fy s.o. 
sourM-wtsith'N ciiy s.o. 

UPPtW Al^LINGION Cliy S.U. 
wESiewvlLLE CI ly S.U. 
WHI ffcHALL CI Ty s.o. 

va)KihiNt>iON cny s.o. 

CANAL WlWCHKSItW LOCAL S*0. 
Ot^OVEFOWr -MAUI SON 
HAMILTON LOCAL S.U. 
JLffEWSON LOCAL S.O. 
PLAIN I OCAL S.O. 

WAUSKON tX VIL S.I) 
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U . ^OOD 
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1 .UJhM 


SJ 
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lObb 




J|9 


1 ^iiii 

1 jliU 


0 . ^^Hd*^) 


J'l 1 


1 1^5 




jf « 


3 ISU 


1 .U^/ti 


tt9 


^ ibs 


U .'J*^96 


<?90 


2I'«S 




JIO 


K/S 




J 


l*^bS 


1 .UlUO 


^03 




1 .0b02 




Ulb 


1 .UUbl 




|9bO 


1 .01 lli 


109 


2'»S6 


1 .Ul /3 




JbJb 


1 .UJ76 


bO 




1 .U^Oti 


39 


1 


0 . 9 /i? 7 


J 1 ^ 




U .'j()6J 


6S^ 


I /6b 


0.9/69 


^ /b 


l^lb 


0.9//I 


A / I 




U.97/0 


^71 




0.9660 


^01 




0 .9S9d 


bd^ 


i^l^b 


1 .0|0» 


|9/| 


JJSb 


1 .O^^U 


1 1^ 



? I^b 


0 


.99M9 


296 


bb6/^b 


1 


. 0 / / 7 


\ 


|^9b 


0 


.9d9d 


36/ 


^/6b 


1 


.001^ 


2/b 


^^00 


0 


.9999 




IS()9S 


1 


.0171 


ISI 


/ i9b 


1 


.o^^b 


i 17 


99 iS 


1 


.OIA^ 


1 id 


JH9S 


1 


• 00^^ 


266 


61 7S 


1 


• OlOO 


20S 


10 is 


0 


. 9tl 1 J 


W 


S9*ys 


\ 


.01)^^ 


2 '. / 


i'^lo 


0 


.991 1 




SI IS 


1 


• 00^1 


269 


1 los 


0 


.9/^b 


bl6 


1600 


u 


.99tib 


29n 



11" 



A 10 « CA1 UUOGEI 
COANOL % CMNG 



-2330^.^8 


-1.53 


-2K09< 3^ 


-1. /6 


/ia<«7.31 


1. /5 


b 7 9 • 99 


0.05 


-lb/0.52 


-0. 12 


-59b9.00 


-0.10 


-/•b03.^H 


-0.39 


3/bl2.09 


0.91 


-^76.a^ 


-0.02 


--320 1.31 


-0.11 


-1 |06ti.75 


-0.62 


I3abr.9i 


0.51 


1B33J3.3B 


2.27 


bJ2(j.bO 


0.29 


I27d^«/«1 


0.60 


26929.^0 


0.83 


72H30.9*! 


1.65 


|b639U.b6 


1 .65 


-2^b65.65 


-i .66 




- 1 • / 1 


-2^2ttl.A8 


-1.28 


-28003.58 


-1.16 


-161 15.60 


-1.27 


-1653/. 35 


-0.52 


-16376.70 


-2.11 


1322/. 0/ 


0.63 


^2^1 7*05 


1.16 


-1 106.73 


-0.03 


3^1 12/6.00 


2.31 


• A91 /.6| 


-0.25 


)bS/.tt9 


0.08 


-208.80 


-O.UO 


13106b. 31 


0./3 


61862.53 


0.61 


/60b^»«69 


0.61 


^ /^0« IS 


0.12 


2359/. 30 


0.28 


-/672.22 


-0.86 


K236.65 


0.22 


-15299.61 


-0.19 


^509.27 


0.U7 


-1 i/23.62 


-0.55 



-10^6.62 -0.06 



I 



(AHLt lA (UillO) 



imci 



OISTMICT NAMt 


AOM 


EPl 


MANIV 


AiO ♦ CAT 

CHANGL 


OUOGE T 
% LHNG 


IHCMliOLO AKtA LOCAL S.O. 






3U6 


- I J06.b9 


-o.ua 


EVtW<,HtEN LOCAL S.O. 


IS?b 




J^O 


-^7b^.7b 


"0.22 


GOKMAH-FAYtlTF LOCAL S.O. 




0 . 1 


^ )? 




-0*77 


PETTISVILLt LOCAL S.U. 




U.96 7S 


b^/ 


-I iSaS.67 


-1.63 


PlKE-l)£LTA-yO»K LOCAL S.O. 




U.99^^ 


J^9 




-0.26 


SWANION LOCAL S.O. 




1 .UU JO 




3b29.76 


0. IS 


OALLIHOLIS CIIY S.O. 




1 .U0«)9 




1^6^. la 


O.Ob 


OALLIA COUNTY LOCAL S.O. 




1 .OUO^ 




7ai .sa 


0.01 


ULNKSMIWt LOCAL S.O. 




J • V C § \J 






1 i> a 
1 . '•cS 


CAHOI^»AL LOCAL S.O. 


loOU 




1?^ 


iaS27.97 


1 .01 


CHAWDON LOCAL S.O. 




l.tibG^ 


^0 


a70S2.bO 


2. 


KtNSTON LOCAL S.O. 




I.U J6l 


ss 


^620^.67 


l.^b 


LtOGtHONi LOCAL S.U. 




I.OI J"^ 


1 /B 


aao^.o7 


o.vi 


Nt W*i»J»y LOCAL S.O. 


lObU 


1.01/9 




1 1^29. ao 


0.7a 


WtSI GEAUGA LOCAL S.O. 


3h/S 


1 .0666 


H 


1^1901 .9^ 


2. HI 


FAIKiJOMN CIIY S.O. 


1 S 


i . U J 


1 1 
1 1 


JO 1 1 . JU 


J . jn 


XENIA CIIY S.O. 


6Sy5 


1 .ObOb 


?b 


227261.31 


2.b6 


YtLLOW SPUINGS EX VIL S.O 


Hbb 


I.O(W/ 




J702.06 


0.2a 


bEAVEitCUEEK LOCAL S.O. 


/tiUS 


I.U 66^ 




J 1 d Of. DO 




CEOAM CLIEI^ local S.O. 


6(>U 


0.99<i^ 


31? 


-200^.76 


-0.27 


GHEFNEVIEW LOCAL S.O. 




1 .00^^ 




3^91.31 


0.21 


SUGAHCHEEK LOCAL S.O. 




I.Ohil 


\^\ 


2^^02.26 


1. 10 


camhmioge city S.O, 




1 .U'ifiU 




7 3636.3a 


1.96 


HOLLING HILLS LOCAL S.O. 




1 .OlOU 




1 121 1.69 


0.^9 


CINCINNATI CITY S.O. 




1 .0<<t.U 


31 


I3^aa9i .00 


1 .0^ 


ULEK PAMK CITY S.O. 




1 .ouv^ 


i?09 


102^2.^2 


0.29 


G«UEN)l{LLS-FOREST PAKK CITY S, 




I.OP/6 


91 


I30JI6.06 


l.^l 


LOLKLANU CI f Y S.O. 




0.99(>^ 


il 7 


- I267.b6 


-O.Od 


LOVELANO CITY S.O. 




1 .0096 


20 7 


l9^/«5. 1 1 


0.59 


MAOt IWA CI Tr S.O. 




I.OOhJ 




S<il^. 22 


0.27 


MAUIEMONT CITY S.O. 


1 /JS 


1.010/ 


I9S 


7b7^.0l 


0.2a 


MOUNT MtALTHY CITY S.O. 


f)/ss 


1 .0^6^ 


9y 


II3^SI.06 


1 .62 


NOHIM (:OLLE(,t HILL CITY S.O. 




UOI^^ 


IHS 


IU«ib7. 12 


0.b2 


NOI^WOOO CITY S.O. 




1 .Oifi'H 


1 lb 


33227.6/ 


o.^a 


PWINCETON CI f Y S.O. 




1 .0?69 


*>b 


'^3b^H.63 


O.bV 


^^EAOING CIIY S.U. 




1 . 0 1 0 J 


?00 


lOnp^.62 


0. J3 


SI HEWNAHO-KLMWOOO PLACE CITY 




0.9*^>HJ 


JOI 


-^^3. 17 


-0.02 


SYCAHOHE CITY S.O. 




I.UU^O 


ISU 


:*b526.37 


0.29 


*4Y0H|NG CITY S.O. 


1 U/aK 


1 <l 1) H 1 
i . U U Ci 1 


t r 1 


M J 1 U . ClO 


(1 1 i. 

U . JH 


INOIAN HILL EX ViL S.U 


30/b 




ISO 


Ib770.a2 


0.33 


FINNEYIOWN LOCAL S.O. 




1 . 0 1 GS 


1 S i 




(1 7 n 

U . f u 


FOI/ESI HILLS LOCAL S.O. 


dl 


1 .0^*69 


96 


io^^ao.2b 


0.S6 


NOIUHWfsr LOCAL S.O. 


\ JO )b 




lU 


r'0390^.31 


1.16 


OAK Hli LS LOCAL b.O. 




I .0/^6 J 


9l< 


10/601 .06 


0.93 


SOUTtlWtST LOCAL S.O. 




1 .0009 


21S 


io/i j.a^ 


0.30 















niSTHlCI NAMt 



TMKft WiVtMS LOCAL S.O. 

KINOLAY CI fY S.O. 
AHCAOIA LOCAL b.O. 
AULlUaiON LOCAL S.O. 
COkr-KAWSON LOCAL S.O. 
LIUf WTy-HtNTON LOCAL S.O. 
MCCOMli LOCAL S.U. 
VAN ti\)UEN LOCAL S.O. 
VANLUE LOCAL S.O. 

KhNTON CITY S.O. 

AOA tX VlL S.O 

HA«0|N NOJMHt^'N LOCAL S.U. 

NiOliEMOUl LOCAL S.O. 

Nl V( (^OAL£ LOCAL S.O. 

UPPEN SCIOIO VALLty LOCAL S.O, 

MAHMISON MILLS Clfy S.O. 
CONt)TrON VALLEy UNION LOCAL S. 

NAPOLfON City S.O. 
IU)L(>ATF LOCAL S.O. 
LlOtHry CENILW LOCAL S.O. 
PAII^ICK HENI^y LOCAL S.O. 

MILLSBOWO CITy S.O. 
oUttNf ItLO EX VIL S.O 
H»<H»MT LOCAL S.O. 
KAlWfULO LOCAL S.O, 
LyNCMbO><b-Cl AY LOCAL S.O. 

LOOAN CI ly S.I). 

LAS! H(H MES LOCAL S.O. 
WtST HOLMES LOCAL S.O. 

ULLLtVllE ciry S.O. 
rJOKWALK CITY S.O. 
WILI.AKO Ctly S.O. 
MOnUt)tVlLLh LOCAL S.O. 
NLw LONOON LOCAL S.O. 
SOOTH CENTRAL LOCAL S.O. 
WtSltHN HhS^h/Vt LOCAL S.O. 

JACKSON CllY S.O. 

wtLl SIGN C IIY S.O. 

OAK Mill ONION LOCAL S.O. 

STtUHtNVlLLK CllY S.O. 
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U1SWIC1 NAMfc 



fOHUNiO CiU S.I). 
HUCKKYf LOCAL S.O. 
£01 SON LOCAL S.O. 
iNOiAN CNELK LOCAL S.O. 

MOUNI VtHNON ClfV S.O. 
CI N1ENHURG LOCAL b.O. 
UANVILLF LOCAL S.O. 
LASf KNOX LOCAL S.O. 
fUtOLMlCKrOwN LOCAL S.O. 

f'AlMtSVlLLt Clly S.O. 
WiCKLlfFf CIFY S.O. 
WlLLOUOHOr-tASlLAKt CIlY S.O. 
FAINI'OMI HAUHO»{ tX VIL S.O 
MENIOM tX VIL S.O 
KIHILANO LOCAL b.O. 
HAUISON LOCAL S.O. 
PAINESVlLLf IWP LOCAL S.O. 
PtH«y tOCAL S.O. 

l«ONfON CIfy S.O. 
CriLSAPLAKE UNION LX VlL S.O 
OAWSON-HMVANr LOCAL S.O. 
f AIMLANO LOCAL S.O. 
»^OCK HILL LOCAL S.O. 
SOUM POINI LOCAL S.O. 

syhmes valley local S.O. 

MLAIH cur S.O. 
NtWAMK CI ly S.O. 
(jMANVlLLE Ex VlL S.O 
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LAKF^OOI) LOCAL S.O. 
LICKING MtlGHlS LOCAL S.O. 
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NOMIM fOHK tOCAL S.O. 
NOWlMKIOGt LOCAL S.O. 
SOUIHWESI tlCKlNO LOCAL S.O. 

HtLLf FONlAiNf CIW S.O. 
OCNJAMIN LOGAN LOCAL S.O. 
INOlAN LAKE LOCAL S.O. 
>iiVtWSII)t LOCAL b.O. 

AVON LAKE Cliy S.O. 

tLYKlA CIfy S.O. 

LOHAIN CI |y S.O. 

NOIMH HIOGEVILLL Cliy b.U. 

outm.iN City S.O. 
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SOUTilWfST LOCAL S.U. 

f'lOUA CITY S.I). 
n<OY CITY S.O. 
I <A0fOf<0 Ex VIL S.O 
COVINlilON tX VIL S.O 
MILIUM UNION EX VIL S.O 
IlPi' CIIY Ex VIL S.O 
HtlMEL LOCAL S.O. 
MIAMI EAST LOCAL S.O. 
NtwTON TWP LOCAL S.O. 
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MIAHISOUNG CIIY S.U. 
OAKWOOO CITY S.O. 
I»<OIWOOO-MAOISON CITY S.U. 
VANOALlA-HUn EH CITY S.O. 
WtSF CAHWOlLUiN CITY S.O. 
HHOOKVILLE LOCAL S.O. 
JKKIEWSON LOCAL S.O. 
MAO W|Vtl< lOCAL S.O. 
NtW LEBANON LOCAL S.O. 
NONTHHONI I OCAL S.O. 
».i)»UMH|0(iE LOCAL S.O. 
VALI EY VIEW LOCAL S.O. 
WAYNE I OCAL S.U. 

HOIU>AN LOCAL S.U. 

MOUNT GILEAO EX VIL S.U 

cawoington-lin^.olh local S.O. 

HlOltt.ANO I OCAL S.U. 
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2ANIfSVlLLC CI f Y S.D. 
CAST HOSKINGUH LOCAL S.l). 
FKANKLlN LOCAL S.U. 
HAYSVILIE LOCAL S.O. 
IWI VALLtY LOCAL t>.D. 
Ml-Sr MUSKINOUH LOCAL S.O. 

CALOWbLL €X VIL S.U 
NOULC LOCAL S.U. 

Hour CLiNfUN ClIY S.U. 
Mtr4lON-CAHW0LL-SALEM LOCAL S.U 
UANHUHY LUCAl S.U. 
GLNOA AMLA LUCAL S.O. 

PAULOING Fx. VIL. S.O. 
AUlWERH LOCAL S.U. 
mTAYNE iMACIi LUCAL S.O. 

NLM LtXiNGfON CIIY S.U. 
CmiOKSVlLLL tX VIL S.U 
NOUIHEMN LOCAL S.U. 
SOUMEUN LUCAL S.U. 

CIMCLCVILLE CIIY S.U. 
LOGAN tLM LOCAL S.U. 
ItAYS VALLtY tOCAL S.U. 
WLS1FALL LOCAL S.U. 

WAVLHLY CIIY S.U. 
LASIFHN LOCAL S.U. 
bCIOfO VALLFY lOCAL S.U. 
Wt"SlL^f4 LOCAL S.U. 

AUKOiiA ri FY S.U. 

KLNf CIfY S.O. 

lUVt'NNA CIIY S.U. 

Sl.^lft ISUOWO CIIY S.U. 

MINOMAM LX Vll S.U 

CkCSfWOOO LOCAL S.U. 

f ILLD LOCAL S.U. 

JAMhS A. OAuriELU LOCAL S.U. 

HOOlSTOWf^ LOCAL S.O. 

bOUIHtASf lUCAL S.U. 

WAIE^LOO LOCAL S.U. 

tAMH CIIY S.O. 

C. 1^. COliLtOU LOCAL S.U. 
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(>MEfN LOCAL S.U. 
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NiLtS cify s.u. 

KAf^HEN ClfY S.O. 
MUUMAMU LX VlL S.U 
NhWlON FALLS tX ViL S.U 
ULUOHFU'LO-HtSPO LOCAL S.U. 
HUlSrOL LOCAL S.O. 
HHUOKFltLO LOCAL S.U. 
CMAH»>ION LOCAL S.U. 
FaRMINGTON LOCAL S.O. 
FOWLLK-VIENNA LOCAL S.U. 
HOWLANO LOCAL 
JOSEPH HAOGtH LOCAL S.O. 
LAUWAt LOCAL S.U. 
LAKCVUW LOCAL S.U. 
LiatHlY LOCAL S.O. 
LORDSIOWU LOCAL S.U. 
MAPLtWOOU LOCAL S.U. 
HCOONALO LOCAL S.O. 
SOUIHINMON LOCAL S.O. 
MfLArMLRSFitLO IWP LOCAL S.O. 

CLAYMONf CM i S.U. 

OOVFM CI I Y S.U. 

NKW HMlLAOtLHiUA CITY S.U. 

NliWCOHLHSIOWN tX VlL S.O 

oaraway local S.O. 

INOIAN VALLtY LOCAL S.O. 
SrWASlJUHO-KMANKLlN LOCAL S.O. 
fUSCANAWAS VALLEY LOCAL S.O. 

HArtYSVILLE LX \/lL S.O 
FAIIOJANKS LOCAL S.O. 
NOHIti UNION LOCAL S.O. 

VAN WtRl CI fY S.O. 
CRtSrVlLw I OCAL S.O. 
LiNCOLNVlfW LOCAL S.O. 
OOlO CIIY-LIHLKTY LOCAL S.U. 

VINION LOCAL S.O. 

FRANKLIN CIFY S.O. 
LEOAIiON CIIY S.O. 
CARLlSLt LOCAL S.O. 
CLFARCRFtK LOCAL S.O. 
l)tt»'FlFLO-ONlON LOCAL S.O. 
LlflLt MIAMI LOCAL S.O. 
MASOll I OCAL S.O. 
WAYNt LOCAL S.O. 
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ALC0(4A CtHMUNlfY SCHOOLS 

HUNISINO PUhLlC SCHOOLS 

PLAlNWf^LL COMMllNllY SCHOOLS 
Of St 60 PUULIC SCHOOLS 
ALL£oAN HUULIC SCHOOLS 
WAYLANU UNION SCHOOLS 
HOPKINS miLIC SCHOOL 
SAU(»AI0CK PUHL IC SCHOOLS 
HAMlLrUN COHHUNllY SCHOOLS 

ALPENA CI FY SCHOOL UlSlHlCr 

HtLlAlHf POHLIC SCHOOL 
LLK MAP I OS SCHOOLS 
HANCELONA PUULIC SCHOOL 

AUFNAC EASUMN SCHOOL 01 SI 
AU ORES SIMS SCHOOL OlSlRICI 
SIAHOISH SIEML COHH SCM 

HAI^AOA lOWNSHlP SCHOOL OlSr* 
L ANSt IWP SCtlOOL U I SUM CI 

IjELION KELLOGG SCHOOL 01 ST 
HASUNGS Pl/HLIC SCHOOL DISr 
IHONNAPPLE KELL(HjO SCH OlSI 

OAY CllY SCHOOL DISlHICf 
ESSEXVlLLE MAMPfON SCH UlSl 
PINCONNING AHEA SCHOOLS 

UtN/lE CO CENIUAC SCHOOLS 
FMAriKFOMI AHEA SCHOOLS 

HtNlON HAUHOH CI lY SCH U1S1 
Sr JOSEPH CllY SCHOOL OlSI 
HlV(i< VALLEY SCHOOL OlSlHlCI 
OALIEN lOWNSHlP SCHOOL 
NtW OUErAlU APE A SCHOOL UlSI 
HKAHHYMINE POOL 1 C SCH OlSI 
MEHHUN SPIMNGS PUH SCH 01 ST 
EAU CLAliU PUHLIC SCH 01 Si 
NILES COHHUNITY SCHOOL UiSI 
HtlCHANAN PUilLlC SCHOOL 01 Sr 
WAUNVLltf SCHOOL OlSrUlCl 
COLOHA COMHUNlfY SCHOOLS 
H»^h)(>HAN PHHLIC SCHOOL 
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CL1M10N COMHUNlly bCilOOLS 
OttHKlitU PUULIC bCHUOLS 
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CMIPHtWA MILLS SCHOOL UlbT 
MUHLEY SIANWOOO COMM SCHOOLS 

CAMNEY NADEAU POOL I C SCHOOLS 
MtNOMlNEL AH£A HUtiLIC SCHOOL 
SrtPHENSON AULA PUH SCHOOLS 

HIOLANU Cny SCHOOL oisimcT 
HULLOCK CKttK SCHOOL 01 SF 
Ci)LtHAN COMM SCHOOL OlSfWlCf 
MtMIOlAN PUH SCHOOL OlSFHlCF 

LAKE dry AMkA SCHOOL OISF 
MCHAIN MURAL AG SCHOOL 01 SI 
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AIRPOMI COMM SCHOOL OlSfWlCf 
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blf^MlNOMAH CIlY SCMUUL 01 Sf 
KMNOALt CITY SCHOOL I) I S T 
PONTIAC CIlY SCMOUL OlSfHiCr 
HOYAL OAK CITY SCMOUL U|SI 
HtUKLEY CIlY SCHOOL OlSfUlCr 
SOUTHf IKLO PUBLIC SCH OISI 
AVONOALf SCHOOL OlSTUICI 
HLO0MF|£L0 HILLS SCHOOL UlSI 
CLAkENCtVlLLt SCilOOL bISf 
NOV I COMMON HY SCHOOL 0|ST 

oxfowD akea cohm school 01 Sf 

HA/tL PAWK CITY SCHOOL 01 Sf 
MAO I SON HEIOHIS SCHOOL 01 ST 
rwOY PUHLIC SCHOt)LS 

wtsr »iL00Mf ULo rwp sen oisi 

Or^ANOON SCHOOL OlSDUCT 
CLAWKSTON COMM SCHOOL OlSI 
fAf^HlNOTON POH SCHOOL OISI 
HOLLr AWfA SCHOOL OlSfklCf 
HOKON VALLt Y SCHOOLS 
LAKf 0»^|ON COMM SCHOOL 01 ST 
SO LYON COMMONIIY SCHOOLS 
OAK PAWK CIlY SCHOOL 01 SI 
HOCHtSrtH COHM SCHOOL OlSI 
WALLtO » AKt CONS SCHOOL OlST 
WATIMFOUO S(;H00( OlSlUlCI 

PtNlWATtK IMJHLIC SCHOOL OlSI 
K^ALKtNVlLLt COHM SCHOOL OlSI 

vi HIMNCM Most CllY AH£ A SChS 

tWt'N FKOOF CHfcth CONS S 0 
ONlONAGOr* AWLA SCHOOLS 
WHlIt PINt Sl.Hi)0». OlSlHlCl 

tVAJ^f PUHLIC SCHOOL 
MAK|i)N POOL I C SCHOOl 
HUM CIfY PUHLIC SCHOOLS 

MIO AO SAllLt SCHOOL OlSlHlCI 

JOHAMNfc SMUW(i"CtNIHAL SCHOOL 
VANOtHHlLI-AlO A SCHOOL 

OUANO HAVfN CllY S(,HOOL 01 b I 
HOLLANO CITY SCHOOL OlSllUCi 
ALLfNOALfc PUIiLiC SCHOOL OlSI 
WLSl OriAWA POH SCHOOL 01 bl 
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DISlHiCl NAMK 



COOPtWSViLL^ ^^UhLlt SCH UISF 
JtNibON HUhLIC bChOOLS 
HUDSOWVlLLt HiM SCHOOL 01 ST 
SPWINO LAKf I^U!<LiC SCH 01 SI 
^ttLANO HOHLIC SCHOOL OISF 

ONAWAY AHEA tOMM SCHOOL OiSF 
POStN CONS SCHOOL OISIHICT 
W00f»*S UNION SOIOOL OISFKICF 

HOUOHI >4 LAK^ COHMONHY SCHS 

SAOINAW CIfy SDIOOL OlSlH.CT 
CAHWOLLION SCHOOL OiSTRlCF 
SAblNAW IWH COMM SCHOOLS 
bUtNA WISIA SCHOOL OlSfUlCI 
CHESmNING union SCMOOLb 
dIHOl HUN AULA SCHOOL OlSI 
bWlOiitPOHI COMH SCHOOL OlSI 
FHAMKENHUIH SCHOOL OlSFHIC! 
^HttLANO COMM bCMOOL HISF 
HtMLOCK PUHLIC SCHOOL UlsF 
Htl^lMLL COMM SCHOOL OlSlUlCF 
SI CHAWLtS CUHH SChOOl |)|SF 
SWAN VALLEY SCHOOL OlSlHlCI 

H)H| )IU»?ON AUEA SOIOOL 01 Sf 
ALbONAC COMM SCHOOL UlSIWlCF 
CAPAC COMM SCHOOL OlSFRlCI 
EASI CHINA FWP SCHOOL Ulbf 
MAHYSVILLt HUH SCHOOL HlSf 
MKMHHIS COHMUNlFr •-'"HOOLS 
YALt PUOLIC SCHOOL OlSIUlCI 

SFUr^OlS CHY school OlSlHlCI 
tlUHM OAK COMM SCHOOL OJSF 
CtlilKEVlLLK I'lili SCHOOL OlSI 
COLON COMMOHIIY SCHOOL OlSf 
HtNOON rOHMUNiFY T^CHOOL DiSI 
WHlIt HIGtON COMH SCH Hi'>J 
iHHLt KIVtHS P»,HLiL SCH OlSI 

H»<OWN CIIY COMM SCHOOL OlSI 
CAOsONVILLt COMM ^CHOOL OlSI 
Cl^OSWtLL LtXlNolON COMM S 0 
DtC^tWVlLLt COMH SCHOOL OlSI 
MAHLtlFf COMH SCHOOL OiSi 
PECK COMMUNIFY SCHOOL 
SANOOSKY COMH SCHOOL lilSF 
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5* Conclusions and Recotamendation 



The methods presented in t.iis report appear to show some promise 
for the development of indices of educational input prices. When 
applied to data from the :?tates of Ohio and Michigan, the resulting 
EPI behaves reasonably. For example, its variation is not excessive; 
most districts fall in rhe range of 97 to 103 percent of the state 
average, and even the most extreme cases are only six percent lower 
or eight percent higher than average, except for Detroit, which is ten 
percent higher than average for Michigaa. The index is also stable in 
the sense that it is insensitive to minor changes in the methods of 
ii:s derivation. 

Most variables in the structural form used to derive the EPI behave 
as expected, although there are exceptions. It appears likely that the 
structural form suffers from some misspecif ication. This is partly due 
to gaps in availablt* data, but also results from the primitive state of 
current theory underlying educational price indices. 

It is recommended that future work concentrate on development of 
the theory and of its application to a more accurate specification of 
the structural form. 
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FOOTNOTES 



Chapter 2 

1. Recent court decisions may change this, however. For example, in 
Board of Education of the City School District of the City of 
Cincinnati vs. Walter , the Ohio State Court of Appeals ruled on 
Sepcember 5, 1978 that Ohio^s school finance system, which includes 
power equalization, violated the state constitution. The Ohio 
Supreme Court reversed this decision in 1979. The U. S. Supreme 
Court has been asked to review the case. 



2. R. Berne and L* Stiefel, A Methodological Assessment of Education 
Equality and Wealth Neutrality Measures , Report to the School 
Finance Cooperative, July, 1978, p. 22. 

3. While no direct measure of P exists, several reasonable surrogates 
exist. One such is the proportion of adults in a community who 
have a college degree (or, alternatively, who have ever attended 
college). We have found a fairly consistent correlation (about 
.55) between this (as well as the alternative) and a composite 
wealth measure (a weighted average of income per pupil, income per 
capita, property value per pupil, and proportion of families with 
1960 income in excess of $15,000) based on the 1970 Census/ELSEGIS 
data base. 



Chapter 3 

1. Brazer and Andt..son (1977) and Kenny, Denslow, and Goffman (1977) 

3M 

assxme that ttt " 0. 



2. Levin (1970) 



3. A number of states have recently moved to change this situation 
by testing teachers. No teacher test scores were available to 
this study, however • 

4. Those who prefer log-linear models are cautioned that many of the 
variables in the model may take the value zero, and no reasonable 
transformations of them are available to avoid this« ThuSt ^ 
log-linear model is infeasibla. 

5. A measure of "fiscal overburden" was considered, but it was decided 
not to Include it here because it is not clear that the higher 

tax rates in some localities do not result in increased services 
that are worth the price paid, Harvey Brazer has suggested 
(personal communication) that many of these extra services provided 
by cities are purchased directly by suburban and rural residents, 
rather than paid for through taxes (e.g., water, sewer, and 
sanitation services). 
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6* Since few salary schedules recognize differences in basic quality, 
the question arises as to how a district can pay more for teachers 
of higher quality* The answer is that it can raise the entire 
salary schedule « Thus, it does not individually reward teachers, 
but instead attempts to employ only high quality teachers • 

7* Thftse two variables are to some extent outputs of the education 
production function and, therefore, may be considered endogenous* 
It is assumed here, however, that their dependence on the other 
endogenous variables in the system is minor compared to their 
dependence on family background and related exogenous factors « 
Therefore, little harm will be done by treating them as exogenous* 
See Cragg (1968) for justification of this statement • 

8. While a full-information method has better asymptotic properties 
(it is asymptotically unbiased, whereas 2SLS is not) , 2SLS is more 
appropriate in the present case because of the inherent complexity 
and uncertainty in the problem, which suggests a danger of misspeci- 
f ication of the model* In such a case 2SLS tends to perform better 
for finite samples Ccf* Cragg (1968), Cragg (1967), and Summers 
(1965)), 

9. It may be that the state wants non-teaching instructional scaff 
expenditures to increase with CAT and TITLEI* Thus, it may be 
more appropriate to include in the model (23) an equation for the 
ratio of total instructional staff budget to teacher budget. But 
it seems hardly worth the effort since we are dealing here with a 
small second-order adjustment, l,e*, we would make only a small 
change in a factor that affects only the relative weight of one 
price but has no affect on the price itself. 

10. At least ten states now use composite measures of fiscal capacity 
in their aid formulas* 

11. This has been suggested also by Halstead (1974), 
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APPENDIX A 
Regression Resulcs 

This appendix presents the details of the regression results referred to in 
the text. The regressions on which the EPIs are based are given first, followed 
by: 

a) full system (34) (riear-collinearity present) 

b) full system (34) plus AID equation 

c) full system C34) plus AID equation; EPV and MILLG substituted 

for WEALTH and EFFORT 

d) regression for sensitivity test T^ 

e) regression for T^ 

f) regression for T^ (Michigan only) 

Variables are referred to by number. The variable names corresponding to each 
number are as follows: 
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Appendix B 
Notes on Sel- ited Variables 



The definitions of the variables used in the analysis were given 
in the text. ^ few> however, may require more detail. These are the 
two teacher premiums, EDPBM and EXrlSf, teacher education level, EDLVL 
and state basic aid, AID. 

The two premiums were based on actual salary schedules for each 
district. Salary schedules are stated in teims of specified salary 
for a given education level and number of years of teaching experience. 
Educati'^n levels typically used are: less than BA, BA, BA + 15 credits, 
BA + 30 credits, MA, MA + 15 credits, MA + 30 credits, MA + 45 credits, 
MA + 60 credits and Ph.D. Because there is variation among districts 
in which of these levels are recognized in the schedule, only the two 
most constantly recognize.' leveJ.s were used in the computation of the 
premiums. These were BA and MA. If a district did not specify MA 
in its schedule, then 3A + 30 was taken to be equivalent. The salary 
for each of the first 20 years was then discounted to the present 
value (P.V.) at the base year. A five percent discount rate was used. 

EDPRM was taken to be that constant amount which, if paid for 
each of 20 years, woxild have the s me present value as the excess 
present value of the MA scale over che BA scale: 

P.V.(EDPRM for 20 years) = P.^^(MA scale) - P.V. (BA scale) 

EXPBM is a weighted average of two experience premiums: one 'or 
the BA scale and one for the MA scale. The weights are percentagti of 
teachers in the state with a BA or less, and percentage with more than 
a BA. The individxial BA or MA premium is that constant dollar amount 
that if added to the base salary each year, would give the same present 
value as the actual schedule. That is, it is the amount P such that 

P.V. (base + kP) = P.V. (actual scale), 

where base + kP is the reference salary level after k years. 

For Michigan, the variable EDLVL is simply the proportion of 
teachers with an MA or higher. For Ohio mot', information was available, 
so there EDLVL is the average education level score based on the 
following scale: 



Education 
less than BA 
BA 

BA + 15 
MA 

M^. + 15 
MA 30 
MA + 45 

MA + 60 or Ph.D. 



Score 
0 

1/2 
3/4 
1 

1 1/4 
1 1/2 
1 3/4 
2 
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The variable AID represents state l<\s±c aid, i,e., non-categorical 
aid, per pupil This required two adjustments in Ohio. Both are 
Indirect forms of aid in which local taxes are effectively reduced. 
The first is a homestead exemption whereby older individuals pay 
lower property taxes* The state pays to the district the amount of 
such reductions. The second Is a ten percent reduction in all property 
taxes, which is also compeusated for by the state. In other words, if 
a district has a nominal tax rate of T then ±cs actual tax rate is 

T' .9rt 

where r is the ratio of what Ohio calls "effective" rate (after home- 
stead exemption) to the stated rate. Thus, the district's locality 
raised revenue is T* * SPV. The state pays the difference between this 
and T * EPV. Therefore suate aid is the sum of nominal state aid and 
this tax rebate: 

AID = basic aid + (T - T')E?^/ 
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Appendix C 

Mean Values and Standard Deviations of Variables Used in Regressions 





Oh:^o 




Michigan 




Variable 


Mean 


cr 


Mean 


a 


EPV 


27223 


17735 


27678 


15625 


TSAL 


9098 


571.7 


9541 


489.4 


EDPRM 


1617 


272.8 


1296 




EXPEM 


442 


71.73 


556 


107.8 


RATIO 


.04285 


.00678 


.04220 


0043 


EDLVL 


.3471 


.1107 


.3462 


.1222 


EXPER 


6.982 


.9048 


8.883 


2.097 


WEALTH 


6.823 


2. 634 


9.260 


' 766 


EFFORT 


38.08 


16.45 


44.40 


21.34 


INSM 


108.16 


54.13 


150.81 


58.84 


OTHER 


394.63 


114.78 


344.57 


82.29 


LADM 


7.651 


.8162 


7.680 


.9134 


ACH 


.8698 


.0687 


20.48 


] 584 


DENS 


583.3 


921.1 


513.7 


1009. 


OPCOST 


7614 


750.5 


7986 


1112 


MNRTY 


.0254 


.0637 


.0328 


.0907 


POVCH 


.0868 


.0648 


.0943 


.0574 


STBLTY 


. 2881 


0383 


2860 




BRKHME 


.3792 


.1904 


.4013 


.1745 


FINCOL 


.0765 


.0689 


.0732 


.0548 


DEP 


.7542 


.1099 


.7971 


.0969 


PENRLC 


3.588 


3. 771 


3.934 


4.629 


PENRL 


.4904 


.0958 


.5246 


.0866 


TITLEI - 


21.57 


18.57 


30.34 


132.6 


CAT 


129.60 


47.11 


35.12 


30.31 


MILLG 


26.06 


4.065 


23.43 


4.921 


RESD 


.3772 


.1561 


.1766 


.2349 


PTCHR 


.1488 


.1516 


.1646 


.1909 


AH) 


452.58 


112.32 


494.01 


249.6^ 
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